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FOREWORD

The spacecraft operational trajectory for Mission G is composed

of five volumes which summarize the lunar landing missions for a

3-month launch period, July, August, and September. The contents of

each volume are briefly described below.

i. Volume I - Operational Mission Profile, Launched July 16, 1969:

Detailed mission description of the first launch opportunity, first

injection opportunity, of the July launch window. MSC IN 69-FM-98.

2. Volume II - Operational Mission Profile Trajectory Parameters,

Launched July 16, 1969: Listing of significant trajectory parameters

computed at selected time points during each phase of the same typical
mission described in Volume !. MSC IN 69-FM-99.

3. Volume III - Mission Summaries: July 1969 Launch Window:

Summaries of CSM trajectory parameters at selected time points for

each launch date in the July 1969 launch window. MSC IN 69-FM-100.

4. Volume IV - Mission Summaries: August 1969 Launch Window:

Summaries of CSM trajectory parameters at selected time points for

each launch date in the August 1969 window. MSC IN 69-FM-101.

5. Volume V - Mission Summaries: September 1969 Launch Window:

Summaries of CSM trajectory parameters at selected time points for

each launch date in the September 1969 window. MSC IN 69-FM-I02.

In addition to the five volumes of the operational trajectory

described above, six additional documents supplement the operational

traJectory.

6. Hybrid Operational Mission Profile, Launched September 13,

1969: Detailed mission description for a typical hybrid mission

profile. MSC IN 69-FM-III.

7. Hybrid Operational Mission Profile Trajectory Parameters,

Launched September 13, 1969: Same trajectory parameter data as

Volume II except compiled from the hybrid mission. MSC IN 69-FM-I12.

8. Preliminary Lunar Orbit Attitude Sequence: CSM and LM attitude

sequence of events for the lunar orbit phase of the mission.

MSC IN 69-FM-I03. A more detailed attitude sequence for the entire

mission will follow the preliminary document by i month.

iii



9. TLI Ship Position and Coverage Data, July 1969 Launch

Opportunities: Injection ship positions and the launch azimuth range

coverage for each day for both injection opportunities. MSC IN 69-FM-I04.

Ship positions for the August and September opportunities will be

presented in separate documents.

i0. Flight Crew Simulator Data: Provides data to satisfy flight

crew and flight controller training and simulation requirements.

MSC IN 69-FM-I05.

ii. Operational Trajectory Consumables Analysis: Prediction of

the consumables usage and margins. MSC IN 69-FM-I06.

iv
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ALT

ALTS

APF

APFS

APOS

AZ

AZE

AZR

AZTD

BARC

BETA

C3TLI

DAZTLI

DEC

DELV

DEI_

DEMP

DES

TABLE I.- DEFINITION OF SYMBOLS AND TERMS

geodetic altitude

selenographic altitude (measured from

mean sphere)

argument of periapsis, geocentric

argument of periapsis, selenocentric

radius of apoapsis, selenocentric

inertial azimuth, geocentric

rotational geographic azimuth

selenographic azimuth

azimuth at earth landing

burn arc

angle between the projection of the

thrust acceleration vector and the

velocity vector into the local

horizontal plane

vis-viva energy at translunar injection

cutoff (C3), (e.r.)2/hr 2

plane change during translunar injection -

the angle between the earth parking

orbit plane and the initial translunar

trajectory plane

geocentric declination of vehicle

characteristic velocity gained during
thrust

geocentric declination of the moon

earth-moon plane latitude of the inter-

section of the lunar approach hyperbola

with the lunar parking orbit plane

geocentric declination of the sun
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TABLE I.- DEFINITION OF SYMBOLS AND TERMS - Continued

DTBURN burn time, sec

DTSUN delta time to terminator: to sunrise

when negative; to sunset when posi-
tive

DX, DY, DZ components of vehicle velocity in

inertial geocentric Cartesian
coordinates

DXL, DYL, DZL components of vehicle velocity in
inertial selenocentric Cartesian

coordinates

DXS, DYS, DZS components of vehicle velocity in

rotational selenographic Cartesian

coordinates

ECC eccentricity, geocentric

ECCS eccentricity, selenocentric

ENERGY vis-viva energy at translunar

injection cutoff (C3), (e.r.)2/hr 2

ENTDT time from entry to earth landing

ENTRG entry range - range from entry to
touchdown

EPOI earth parking orbit insertion

FUEL propellant used, ib

PROP RESERVE usable SPS propellant reserve prior

to entry interface, ib

g.e.t. ground elapsed time (time since lift-

off)

G.m.t. Greenwich mean time

HRS hours
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TABLE I.- DEFINITION OF SYMBOLS AND TERMS - Continued

ID mission identification number. The sixth

and seventh digits to the left of the

decimal indicate the month of launch,

the following two digits indicate the

day of launch (G.m.t.), the next three

digits indicate the launch azimuth,

and the digit following the decimal

indicates the translunar injection

opportunity. (e.g., 204072.2 signi-

fies a February 4 mission with a 72 °

launch azimuth designed to inject on

the second opportunity.)

INC inclination of the vehicle flight

plane to the earth equatorial plane

INCS selenocentric inclination of the vehicle

flight plane

INJECTION OPPORTUNITY an indicator: if = i, indicates a

mission designed for a translunar

injection over the Pacific during the

second earth orbit; if = 2, indicates

a Pacific injection during the third

earth orbit

INMP inclination of the vehicle flight plane

to the earth-moon plane

LAN selenographic longitude of the ascending

node

LAP selenographic argument of periapsis

LAT geodetic latitude

LATS selenographic latitude

LATTD geodedic latitude of earth landing

LAZ inertial azimuth of launch

selenographic inclination of the

vehicle flight plane

LNE selenographic longitude of the earth



TABLEI.- DEFINITIONOFSYMBOLSANDTERMS- Continued

DTBURN burn time, sec

DTSUN delta time to terminator: to sunrise
when negative; to sunset whenposi-
tive

DX, DY, DZ componentsof vehicle velocity in
inertial geocentric Cartesian
coordinates

DXL, DYL, DZL componentsof vehicle velocity in
inertial selenocentric Cartesian
coordinates

DXS, DYS,DZS componentsof vehicle velocity in
rotational selenographic Cartesian
coordinates

ECC eccentricity, geocentric

ECCS eccentricity, selenocentric

ENERGY vis-viva energy at translunar

injection cutoff (C3), (e.r.)2/hr 2

ENTDT time from entry to earth landing

ENTRG entry range - range from entry to

t ouch down

EPOI earth parking orbit insertion

FUEL propellant used, ib

PROP RESERVE usable SPS propellant reserve prior

to entry interface, ib

g.e.t. ground elapsed time (time since lift-

off)

G.m.t. Greenwich mean time

HRS hours



TABLEI.- DEFINITIONOFSYMBOLSANDTERMS- Continued

ID mission identification number. The sixth

and seventh digits to the left of the

decimal indicate the month of launch,

the following two digits indicate the

day of launch (G.m.t.), the next three

digits indicate the launch azimuth,

and the digit following the decimal

indicates the translunar injection

opportunity. (e.g., 204072.2 signi-

fies a February 4 mission with a 72 °

launch azimuth designed to inject on

the second opportunity.)

INC inclination of the vehicle flight

plane to the earth equatorial plane

INCS selenocentric inclination of the vehicle

flight plane

INJECTION OPPORTUNITY an indicator: if = i, indicates a

mission designed for a translunar

injection over the Pacific during the

second earth orbit; if = 2, indicates

a Pacific injection during the third

earth orbit

INMP inclination of the vehicle flight plane

to the earth-moon plane

LAN selenographic longitude of the ascending
node

LAP selenographic argument of periapsis

LAT geodetic latitude

LATS selenographic latitude

LATTD geodedic latitude of earth landing

LAZ inertial azimuth of launch

selenographic inclination of the

vehicle flight plane

LNE selenographic longitude of the earth



LNS

LOI

LON

LONS

LONTD

LOS

LTE

LTS

_fi_SS

MINS

MONTH

OPP

_ERNAD

PERS

PLCHNG

PROP

PTE

PTH

PTR

R

RA

RAM

TABLEI.- DEFINITIONOFSYMBOLSANDTERMS- Continued

selenographic longitude of the sun

lunar orbit insertion

geographic longitude

selenographic longitude

geographic longitude of earth landing

geographic longitude of the sun

selenographic latitude of the earth

selenographic latitude of the sun

insts_taneous mass of the vehicle, ib

minutes

month of the year

sameas INJECTIONOPPORTUNITY

angle bet_reenmoon's nadir at TEl
and vehicle earth perigee vector

period of the orbit, hours

total orbital plane changesince thrust
initiation

SPSpropellant used, ib

rotational geographic flight-path angle

inertial geocentric flight-path angle

selenographic flight-path angle

inertial geocentric radius vector
magnitude

inertial geocentric right ascension

inertial geocentric right ascension of
the moon
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TABLEI.- DEFINITIONOFSYMBOLSANDTERMS- Continued

RAMP

RAN

RANS

RAS

RBVS

RMP

RP

RPS

SECS

SEM

SMA

SMAS

SPSFR

TAS

TEl

THETA

earth-moon plane longitude of the
intersection of the lunar approach
hyperbola with the lunar parking orbit
plane

inertial geocentric right ascension of
the ascending node

right ascension of ascending node in
selenocentric reference

inertial geocentric right ascension
of the sun

reference body-vehicle-sun angle

selenocentric radius of the intersec-
tion of the lunar approach hyperbola
with the lunar parking orbit plane

radius of periapsis

radius of periapsis in selenocentric
reference

seconds

sun-earth-moon angle

semimajor axis

semimajor axis, selenocentric

SPSpropellant reserve at entry

true anamoly in selenocentric reference

transearth injection

angle between the thrust acceleration
vector and the local horizontal plane

TLI translunar injection



TABLEI.- DEFINITIONOFSYMBOLSANDTERMS- Concluded

V

VE

VRS

X, Y, Z

XL, YL, ZL

XS, YS, ZS

YEAR

inertial geocentric velocity vector
magnitude

rotational geographic velocity vector
magnitude

rotational selenographic velocity vector
magnitude

componentsof vehicle position in
inertial geocentric Cartesian coordinates

componentsof vehicle position in inertial
selenocentric Cartesian coordinate

componentsof vehicle position in
rotational selenographic Cartesian
coordinates

calendar year
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TABLE I1.- SUMMARY OF MISSIONS FOR JULY 16 LAUNCH WINDOW

(a) Mission summaries for specific launch azimuths (72 °, 81", 90", 99 °, lOB °)

_teet_s_otItseBoIeeo_I_stmssstes_o_l_e_t_e*_ss+_ss*_se_Issm_s_t_oeoQ_t_s_e_eI_ie_sI*_es_es_s*sso_e_stI_*_*o_**_s

TO 0716n72.1
LAUNCH TIqE 16 JULY 1969 13 HRS, 31 MINS, 45.274 SECS G,M.T,

LAUNCH AZIMUTH 72, INJECTION OPPORTUNITY 1

_t_t_t_tt_ttt_t__t_tett_t_t_tt_t_t_t_t_ttt+t_tttt_t_e_t_t_t_+t_t_$t

_D _716072.1

EARTH PARKING ORBIT INSERTION

|6 JULY I_9 t3 HRS, 43 MINSe g. S17 SECS GoN*T. e_ O. HRS_ _1. M[N5_ 26,042 SECS G*E.T. see T h90011727-01HRS

X 2*1735578+02 Y 2.gTS3|OBe03 Z l.g12937B_03 DR -2.SSlg_S7+O_ DY 1.36_6677÷03 DZ 7.7733365+02

ALT [.3337S23+02 LAT 3.28SBS04+01 LON 3.0S|OT93e02 V 2.S567727+06 PTH 5.896S157"08 AZ 8.7930236+01

R 3.863933_+03 DEC 3.2668535+01 RA 8.S12|ee2e01 RAS 1.15720_6_02 DES 2.1339186+01 RAN -3.6770329-01

INC 3.2726785+01 MASS Z.9BB8213e05

IO 0716072.1

3,5 MINS PRIOR TO TLI INITIATION

16 JULY 1969 16 HRS_ 12 M|NS_ 33.056 SECS G.N.T, _ 2, HRS. _0. MINSt _7.779 SECS G,E.T. _** T 2.67qq3870+00 HAS

X 3.2598109+03 Y -1.18605B1÷03 Z -7.1913570+02 DX 1.0018568+06 OY 1,97_6385+06 DZ 1.283_797+0_

ALT 9,8509662+01 LAT -1.1788963+01 LON 1.62572_0+02 V 2.5591R83+0_ PTH 3.171515q-02 AZ 5.91B2780+01

IO 0716072.1
TR&NSLLINAR INJECTION INITIATION

16 JULY 1969 16 HRS_ 16 MINS_ 3._56 SECS G.N.T. _ 2. HRS, 66. NINSt _7.779 SECS G.E.T. e*_ T 2.73f127201+00 HRS

X 3.5013B03+03 Y -¢.7200827÷02 Z -2.5778297+02 OX 3.8879611+03 OY 2.1265996+0¢ OZ 1.37233_5+0_

ALT q._STl_52+O[ LAT "_*2003272÷00 LON 1.7397996+_2 V 2.55898t6+0_ PTH 2.98517|3-02 AZ 5.7_69723+_1

R 3.5_2_37+_3 DEC -_.1730918+00 RA -7.677550_+00 RAS 1.1582770+02 DES 2.1321655+_1 RAN -t.1_86689+00

INC 3.276766_+_t MASS 2.9265462÷_5

|0 07t_072.1

TRANSLUNA_ INJECT|_N TERMINATION

t6 JULY 1q69 10 H_$_ 21 MINS_ 2_.059 SECS C.M.T, +++ 2. HRS_ 69. M|NS_ 38.785 SECS G,E.T. _*_ T 2.827_4020+0') HRS

X 3._62959÷03 Y 8. B8558_8_02 Z 6.0716q37+02 OX -6.36171B_+03 OY 2.9887360+0_ DZ 1.8279823+0_

ALT 1.6681622+02 LAT q.7625297+00 LON 1.9_77_01+02 V 3.5607270+0_ PTH 7.02R766_+00 AZ 5.975_915+ql

R 3.610_218+03 DEC 9.6815122+_0 RA 1._57696+01 RAS 1.15q31_5÷02 DES 2.13210_0+01 OEq 1.8630933+_1

SEN 2.3055_26+_1 RBVS 8.310R365+01 RAN -1.6311858+0n INC 3.|616589+0_ ECC 9.7626752-01 SMA 1._982_33+05

RP 3.5557P3_+03 APF 4._817336+_0 [NMP 3._3_28A_÷0_ C3TLI -_.576439_'01 OAZTLI 1._771_81+_0 MASS 1.370,)837+05

PROP 1.5566675+_5

IO _7t6_72.1

TRANSLt_AR _NJECTION ÷ 2 HOURS

16 JULY 1969 18 H_S_ 21 MINS_ 2_°059 SECS G.M.T. _ 6. HRS_ 69. NINSt 38.785 SECS G.E.T. _** T 4.827_020+0_ HRS
X -I.55_0660÷qA Y 1.2625899+_ Z 7.4838268÷03 OX -1,3_3745÷0_ DY 3.9_08716÷03 OZ 2.17965_0÷03

ALT 1.7q0_15+_ LAT 2.05_3190+01 LON 2.9137000+02 V 1.6177968+0_ PTH 6.50695_0+01 AZ 1.1_57757+02

R 2.t3_6930+0_ DEC 2._522851+01 RA 1.60_35_2+02 RAS 1.1591852÷02 DES 2.13_7231.01

IO 0716_72.1

LUNAR _RBIT INSERTION 8URN INITIATION

tq JULY 1969 IT HRS_ 26 _INSt 18,585 SECS G.M.T. e_ 75. HRSt S_. RINSe 33e308 SECS GeE._. _e* T 7o5q092522÷01 HRS

XL -1o0055103÷03 YL -1.4266760+02 ZL -8.0504371e0l DXL -1.0388892+01 OYL 7*3325602÷03 DZL 3,8297968+03

XS -1.006t775+03 YS -1.5790663÷02 ZS -2,36_0523+01 OXS 2.20q_983+01 DYS 8.2_82_60+03 OZS 8.172_960+02

ALTS 8,0273363+01 LATS -1.3296701e00 LONS -1,7108102+02 VRS 8,2886636+03 PTR -9.188187_+00 AZR -8,6682113÷01

LIN 1.7_313B6÷_2 LRN 1.756382B+02 LAP 7.2_81267+01 LTS 1.315161A÷00 LNS 1.16_8392+02 DEN 2.3_26620+00

THETA 1.5501583÷01 BETA -1.7127981+02 MASS 9,5199_0_+0_ DRTK -2.8889973÷03 ORTY -_.26666q3+02 DRTZ 1.2961321÷01

ID 0716072,1

LUNAR ORBIT INSERTION BURN TERMINATION

19 JULY 196q 17 HRSt 32 RINS, 26.27_ SECS G.M.T. *_ 76. HRS_ 0. NINS, 38.995 SECS G.E.T. _* T 7.60108318+01 HRS
XL -9.643973B+02 YL 2.3162231+32 ZL 1.0156562+02 OXL 1.3668069_03 DYL _.B860630+03 OZL 2.0866957+03

XS -9.630212R÷02 YS 2.5B03901+_2 ZS 5.Tt362_T+O0 OXS 1.39763_8÷03 DYS 5.3195607+03 OZS 1.1585890÷02

ALTS 5.B515602+01 LATS 3.2835050-01 LONS 1.6500010+02 VRS 5.5016113÷03 RTR 2.8666669-01 AZR -8.8796951÷01

LIN t.7876760÷02 LAN -1.7980299÷02 LAP 5.6108360+01 SMAS 1,0526200+03 ECCS 5.3068216-02 PERS 2.1_5¢835+_0

RPS 9.9675937÷02 APOS l. IO8&80T÷03 R&NS -|.796_557+02 |NCS 1.5683B90÷02 LTS t.3LS0857÷O0 LNS 1.166321&+02

LTE 9.5578908-02 LN_ -6.4384307+00 I_4ETA -8,0392752÷0_ BETA -_.670309_÷02 PROP 2.38_3669+0_ 8ARC 2,3918887+G1

OELV 2._203572_03 MASS 7.1365936+0A PLCMNG-_._3936|B+O0

10 0716072.1

CIRCULARI2ATION _URN IN|TIATION

19 JULY 1969 21N_S, _7 MINS_ 68.60_ SECS G.M.T. *_ BOB HRS. 16. MKNS_ 3.329 SECS G,E,T. *_ T 8.02675915÷01 HRS
XL -9,8_91639+92 YL 1,39866_3+02 ZL 6.2_236_3+01 DXL 8,_B682+02 OYL _.9853252+_3 DZL 2.130_10+03

XS -9.76BOOlI+92 Y5 1.98_1303÷_2 ZS 3.5826251+00 DXS 1.0970_90+03 DYS 5.3912006+33 DZS 1.18150_3+02

ALTS 5.8260721+_1 LATS 2.0_q3817-ql LONS 1.6851798+02 VRS 5.5029555+03 PTR -1.55627_2-02 AZR -B.8769655+01

LIN 1.7B7_901+02 LAN t. TTqqlT_÷02 LAP 1.7986037÷02 LTS 1,3118879+00 L_S 1.1_26186+02 DEN 1.2612677+00

TMETA 3.8867020-01 BETA -1.7999300+02 MASS 7.1316536+06 ORTX -1.3850000÷02 ORTY O._OOOOqO ORTZ _,0303000

ID 0716072,1

CIRCULARIZATION BURN TERH|NATION

19 JULY 1969 21HRS* 6B RINS, 3._56 SECS G.M.T. tee 80. HRS, 16. NINS_ 18,178 SECS G.E.T. *** T 8.02717161÷01HRS

XL -9. BZTq_6_+02 YL 1.5188_2_02 ZL 6.7580109÷01 DXL 8.9150131÷02 OYL _.B_93_AB+03 OZL 2.072L66_+03

XS -9.7_06BB9÷02 YS 2.11_0B0_÷02 ZS 3.867_610+00 ORS 1.1376007e03 DYS 5.2_11B52+03 OZS 1.1_90895+02

ALTS 5.8260_77+01 LRTS 2.2231137-01 LONS 1.677566ee02 YRS 5.3664535÷03 PTR 3.9823712-03 AZR -8.8772602÷01
LIN 1.787_q03+02 LAN 1.TTqBq_B+02 LAP "_.70qtqB_+O0 SMAS 9.9733806÷02 ECCS 5.897_753-0# PERS 1.9787063+00

RPS q,967_98q+02 APOS q. qTq2622+02 RANS -lo?qB_T&Ze02 |NCS IoS6E38qS+02 LTS 1.3118866÷00 LNS 1.1_25976+02

LTE 3,_276010-01 LNE -6.57655A7_00 THETA -3,?07_352"01 BETA 1.8000000÷02 PROP 9.679q023+02 8ARC 7.612570_-01

OELV 1.3850217+02 MASS 7.0340546e04 PLCHNG 1.05tOO6q-06



13

ID 0710rFP,I

CKW [ST PASS OVER LUNAR LANIIING SITE

20 JULY lq_q 18 HRS, [_ MINS, 12,q64 SECS G,M,T, **_133. HRS_ 66, MINS, 27,688 SECS C,E,T, _=* T 1,00774358÷02 HRS

XL 7,_4R_2+_2 YL 5,_g?,_397÷r2 ZL 2,3738JA[÷_2 DXL 3,2_q280T÷03 DYL -3._q2_752÷03 DZL -I.6768926÷_3

XS _.I_5715÷_2 YS _,gog3797÷02 _S 1.27q3R41÷01 DXS 2,1521614+_3 DYS -6,q1063&O+_3 DZS -q.3736366+01

ALTS _,807_h_r_ LAT& 7,34S6378-_I tON% Z,_647498+01 VRS 5,3621793÷0_ PT_ b,bBSS51T-O_ AZR -9, I)017_+)I

LIN 1.7_75532+02 L&N 1.07_825q+)2 SEASV q.8_17504÷0 _

CRM PLAN c CHANGE BURN INITIATIQN

_ JJLY IG6q 22 HRS_ 41 MINSt 17.051 SECS G*M.T. $$$135. HRS, 9. NINS_ 31.777 SECS G.E.T. $*$ T 1o0515882T÷02 HAS

XL 7._620305+_2 YL -5._667463+)2 ZL -2°STSS283e32 OXL -3.4852184+03 OYL -3.730Q838+03 OZL -1.5854521+Ct

XS 5.432_I_4+_2 YS -B°3sg6146+U2 ES -I,6535567+01 DXS -6,Ag679_5+33 DYS -2,91gTCgT÷_} O/S -8,5923788+01

ALTS _,8_0_1_+qI LATS -8,352_2?_-C1 tONS -5,_q80657÷01 VRS 5*3622089+0} PTR -1°0841606-02 AZR -9,0918367+_1

LIN 1,7875_5R+02 LAN [,6521687+_2 LAP 6,7657462÷h1 LTS 1,2926937+03 LNS 1,0_57502+J2 DEN -6,_8378_3÷K'3

THETA -_._127361-_5 BETA _.ggggg97÷3[ MASS 3.b66186F÷04 DRTX O.O00O_') _ DRTY 1°_676890÷01 DRTZ _.030JCOO

IO "71_C72°1

CS u PLANE CHANGE _URN TERMINATION

2 _ JJtV Iq6_ 22 HRS, 61 MINS_ 17, o5g SECS G,M,T, _*_105° HRS_ g, MINS, 32,683 SECS G.E,T, *_* T 1,D515907g÷(2 HR%

XL 7.5_0R187÷_? YL -5.gT2325q÷_2 IL -2._778_59÷02 _XL -3.6886202÷03 DYL -3.7368980+_3 DZL -1.5691Q76+O_

WS 5._26_.86_+_2 YS -8.3S39765÷_2 ZS -1,4567155÷_1 DXS -4,4992360÷03 DYS -2,qlb43qq+_3 OIS -6,q3q_167÷Ol

ALT_ 5.d_5_+11 LATS -q._5_4_6-I t3NS -5,TO_6717+vl VRS 5,3622352+n_ pTR -1,0843194-_Z A/R -g,0(41693+01

lIN 1,7_8qi . '÷_2 tAN 1,713J652+ 2 LAP 6,$|7R18g+_1 SMAS g,g71q_)÷02 ECCS 2,1200655-_4 P_QS 1,°782613+( _

POS _,g_77_4÷_2 APC_ q. q76C_:!?+2 RANS -1.7q2955_+02 INCS 1.569716q÷32 L_S 1.2g269_I+_+ LNS l._157_Rq+f2

LTE i,_i 2_ _+ _ LNE -7. Iqo_7_+)C TH:TA I.)HS_7_6-U_ RETA q.982_124+31 _;IP 5.glqZ_3+_l _A_C _.5_27(,_3-L2

_ELV I._74q_+_I MASS 3,6)826_+'4 PLCHN_ 1.7_56755-C1

I_ ":_'7:.I

21 J,Jl_y l_q 15 HQS, g_ MI_S, 19.503 S_CS _,M.T, *_*122, ilRS, 27, qINS, 36.287 SECS G._.T, =*" T 1,22459524÷02 HRS

XL 5.AqL_glA_+_2 YL _.3871!62÷_2 /L 2.q338458+02 DXL 4,163428g+)3 DYL -3,lqq_R53÷O_ DZL -1,3777_77÷n_

WS _.i_3)_8÷;2 Y_ 3,°qq2831+r2 l_ 1,2773314+C1 OXS 2,1522q?)+J3 DYS -_.gl_q_lJ÷L_3 DZS -7,8125083+'I

ALTS 5,8649_98+_I L_TS 7.33q7634-'1 LrlNS 2.3647418+_I VRS 5,3623177+03 PTR 8,6752228-_3 AZR -9,(_83_q70+01

tin _,_a_43+_ LAN i._24184_÷'_2

IO "715_72,1

TRANSE&_TH INJFCTIDN _UR_ INITIATION

?2 Jt/LY I06Q I HRS, I MINS, 35._5_ SECS G.M*T. _*'131, HRS, 29, MINS, 5).174 SECS G,E,T, *** T 1,314q7271+{)2 HRS

XL -_.I _ q_l+_2 YL -_,755173q+!I_ ZL -I.5646435+32 DXL -2,1782213+03 DYL 4,_@11566+C3 OZL I,gZUR3_2+_J_

XS -_,_I :P( qlI+32 YS I. 169LTBI+n2 ZS -5,16_2_71+_0 DgS 6,2892056+02 OYS 5,3265253+33 Dl_ _.q9314_+"i

ALTS =,q2SPTS2÷ql L&TS "2.qT3q482-q tONS I,T3Zb432+_2 VRS 5,3644569+03 PTR -3,TB3B3_3-33 AZR -8,Bq32652÷Gt

L|N 1,Ta_Bqa_+]2 LAN 1,5775603+_2 LAP 7.1_23578+03 LTS 1,2716144+3_ LNS 8,815qOgb÷Dl OEM -!,1523_g+_I

T_rTA -4._4226nq+)0 R:TA 1.3321376÷_I _ASS 3,6_51354+C4 DRTX 3.37524_+_3 DRTY ToCQ44Rn6+02 DRTZ 3.540_)735+_I

13 "716_72,1

TRA_CAW_H IhJECVI_N BURN TEQ_INATION

27 JULY lq_q I HRS, _ MINS, 5,1U8 SECS G,M,T, **'130. MRS, 32, MINS, 19,828 SECS G,E.T, **_ T 1.3153q841+02 HRS

XL -_.S_4_8_÷_2 YL -2,33_94gb+,)2 ZL -8,5_21552÷_1 DXL -2.51_4494+_3 OYL 7.1081235÷33 OZL 3,d)27511+_3

X_ -_.SqA_SqT÷'2 YS 2._I63754÷d2 ZS 6.27_R2OB+O0 DXS 1o9495771÷0] OYS 8.1857205÷33 _ZS _.&?8)g62+_2

ALTS 0o351_57+'_1 L_TS S,59094Q8-_I LONS 1.6362503÷q2 VRS 8,45g3123+33 PTR 2,9qgT4_4÷JO A_R -8,4122623+01

tIN 1.7_1_3+,_2 LAN 1.6711165+_2 LAP -1.83826u3÷02 SMAS -2,01_8221÷03 ECCS 1,4981541+)_ PERS 5,_225128+_i

PPS _.q57177)+_'2 APeS -R, qg_3_lq+_3 _ANS -I,75_!)543+n2 INCS 1,523q$84+_)2 INMPS 1,7721n37÷02 SEM _,W3255L_3+'_I

R_VS 1._4_155_+ 2 LTS 1.2715_+ _ LNS 8.813_g3)+ I LTE 3,3589515÷_J LNE -7,wTQ_4RS+03 THETA 4,5661_Su+L_

B_T_ q,lg28Sq2÷ ] Pq_P q, 7530821+'_ _ARC g.6388804+3V DELV 3,155ggRT+03 MASS 2.66qT672+_4 PLCHNG 4.8967843÷dC

I_ _71o'TP,1

_NTOY AN3 TOUCHOI]WN

_6 JdLY 1_09 _6 _PS, 36 MINS, 1_._11 SECS G,M,T, **'195, HRS_ _, MINS, 2g,q35 SECS G,E,T, **" T I,o5176732+02 H_S

X _,r'1_61S+_3 Y 1,12142_+_'_ Z -2,138_404÷(12 DX -3,$64ub69÷_3 DY 2.7473611+_}4 O7 Z,324JII2+9_

_.5"g67_3+'3 DrC -_,4Q25334+_0 RA 1,8344589+0_ V 3,b16_816+04 PTH -_.5)OOlOI+O0 AZ _._1204_4+_I

ALT _.5794_+1 I_T -3.qlSS_2+ro LON 1.TL_54637+C2 VE 3.49q16_0+)4 PTF -6.7334422+00 AZE 4,84870_6+:)I

S_ _,_4_687+c cCC %8119_0-*1 INC 6,_:_C781÷C1 RAN 6,_I15_2qI+:_ A_F 7.087_I_5+00 RP 3,464_6q2+_3

YN'_P I,Zl@ _lq÷,l S]_ 1,1796834+_2 _VS _.8777377+_1 RAM -1,236_'_8+Q2 OEM -_,469427_+_i PAS 1,23R_H3_+m2

_ES 1.9_i_V92T+_l SPSPR _,_65572m÷O3 DVP_S 1.695_655÷_3 PERNAD 1,0R75251+_1 _NT()T 2,_J33_3q-_] _NT_G I*285_: )+}3

LAT v_ 1._624_+_I tONTD l*qbAT3 _÷ 2 AZT3 _.95_5294+[1 SEATO -7,8_24217÷_q OTSUN -5,6543913-_i

CI_CUMLIlNA _ PPR[CYhTHION

I_ JULY lqAg IT HRS, 29 _INS, _S.44_ SEES _.M.T, *** 75, HRS_ 57, MINS, 53,163 SECS G,E,T, **" T 7,5q647675÷01 HRS

XL -9,9"7_T82+32 YL 9,94334n3÷_I 7L _.6035147+_I DXL 9,1647751+02 DYL 7.3514133+0_ DZL 3,8651aq4÷_3

XS -q._Cl_76R+I2 YS 1,1_385Pq÷32 /S 3,45q1136+_0 DXS 9,5783qSb+02 DYS 8.2_b_625÷33 _ZS 8.26486q2+_2

AL _ _.q_8_g7+_] LATS 1.q883353-31 L_NS 1.7341347+02 VRS 8.3_ZSOq3+03 PTR 3.6'141G51-08 AZR -_.4328237+_'1

LIN 1.7_31_84+'Z tAN 1.754.782÷G2 LAP -2.6981266-ql LTS 1.31512_I+0) LNS 1.1045562+J2 OEM 2.3Z8_277÷_

S_ S*_Rq467n÷01 RqVS 1.7303997+)2 SMAS -2,2q)7072÷03 ECCS 1.4370480+93 INCS 1,5241998+02 RANS 1.7934678÷02

APRS _.v?6_q_3+_O PPS 9. q677863+_2 RM 2.1298700+_5 DEMP 2.62n6227-91 RA_P 1.798157q+G2

I_ _716C72ol

CIRCUML'_NAR ENTRY &N_ T_UCHOOWN

_2 JULY 19&g 14 HRS, 36 MyNS, _4,5_ SECS G.M, To #_'145, HRS, 4, MINS, 49,311 SECS G.E.To *** T 1.45_80364+02 HRS

X 3.968_247÷q3 Y -1,4537379÷D3 Z -8,8616@83÷32 DX 1,3B89965+04 DY 2,7480060+_4 DZ l*894924B+04

P _.5)9n26_+33 DEC -I,4627871+91 PA -2,5351070÷_1 V 3,6146972+04 PTH -b,420_2C9÷_0 AZ 5,894045_+_I

ALT 5,5832641÷)1 LAT -1,4720394+01 LON 1.7532q46+u2 VE 3.4875211+04 PTE -6.7UAgb79*.)O AZE 5.7671953÷01

SMA [.67637_8÷]_ _CC 9,793322@-I)1 INC ),4n12313÷01 RAN -2,597_b30+0_ APF -1,38614Oh+q1 RP 3,4646R85÷_3

IHMP 5.5168g_g+':_ RAM -I,_241_45÷)2 DEM -I,4761252÷CI RAS 1,2177113÷02 DES 2,0236676÷01 SEM q,125g135+O1

R_VS _.lSOR_q2*_l PERNAD q. q947058÷nO ENTDT 2,33_3330-01 ENTRG 1,285GUO0+O_ LATTD -2,6769447÷00 LONTD I,g328983+02

AZT_ 5,4q3471_+Dl SEATO -3,423393b+_)I DTSUN -2,4364197+00



t

|O _716_81.1
LAUNCH TIqF 16 JULY 1969 |&HRS. 3_ NINSt 38o_08 SECS G*M.T.

LAUNCH A_IMUTH El, INJECTION OPPORTUNITY 1

ID 0716_81.1

EARTH PARRING ORBIT ;NSERT[ON

16 JULY 1969 1_ HRS. 48 MINSt 56.535 SECS G.M.T. _'_ O. HRS, 11. MINS. 21.326 SECS G.E.T. e'* T 1.892573_2-01HRS

X -6.065668D÷_2 Y 3.0358067_03 Z 1.T2_9402"03 DX -2.5190439÷0_ BY -3*T945760903 OZ -2.1798348903

ALT t.32T_51_02 LAT 2.9285035*01 LON 3.0_94547÷02 V 2*f156772790_ PTH -1.1789031-07 AZ 9.5600684÷01

R 3._ 63933&+03 DEC 2*9_25906÷01 RA |.0|29916÷02 AAS 1*1576656+02 OES 2.13319g6+01 RAN -9.2315122-02

INC 2.9613119+01 MASS 2.9716836_05

IO 0716091.1

3.5 MINS _R;OR TO TLI INITIATION

16 JULY 1969 IT HRS_ 12 NINS_ 3.059 SECS G.M.T. _e* 2. HRS, 37. MINS_ 27.851SECS G.E.T. _ T 2.62660312,00 HRS
X 3.2630762÷03 Y -1.2067968+03 Z -6.STAg92T*02 DX 9.9501_59÷03 DY 2.0661211÷06 D2 1.1T329_÷0_

ALT 9.7133708÷01 LAT -hO7T0393_C1 LON 1.6732306÷02 V 2.5599389+0_ PTH 3.BTO659&-02 AZ 6.2188131÷01

IO _TIAOB1.1

TRANSLI_AR IMJECTION INITIATION

16 JULY Lgb9 17 HRS. 15 MIMSt 33,059 SACS G.NeT. _e 2* HRS. &O. M|NS_ 8T,851 SACS G.E.T, _*_ T 2,68273663+00 HRS

X B.5_20Bgq_)3 Y -6.6968808*02 Z -2.3573213÷02 OX 3.B093050+03 OY 2.1982867÷06 OZ 1.28&6266÷0_

AIT 9. TBglO&_÷_l LAT -3.8617_60÷00 LON 1.5910623+02 V 2.5596193906 PTH 3.9371367-02 AZ 6.05T¢1_1,01

R 3.5612T&1+0_ OEC -].8168828÷_0 RA -7.6355138÷0) RAS 1o1586939+02 OES 2.131_815÷01 RAN -9.0500292-C1

INC 2.9659378÷Q| MASS 2.9396979÷08

IO PT16081.1

TRANSLLPtAR INJECTION T_RM|NATION

16 JULY 1969 17 HRS. 2_ MINSt 55.327 SECS G.M*T. _ 2. HRSt &6. MINS_ 20.119 SECS G.E.T. *_ T 2.T722S518÷0c_ HRS

X 3._386698÷03 Y 9.405C590+02 Z 8.5061459÷02 OX -6.5991_01÷03 BY 3.U737169÷04 OZ 1.6742580÷_

ALT 1.6_6231T+_2 LAT 8.9623811_0 LON 1.B069291÷02 V 3.5617919÷0& PTH 6.9505086_00 AZ 6.259985_÷_1

8 3.6082788÷_13 DEC 8.936_493÷)0 8A 1.5297626÷01 RAS 1.1587315÷02 DES 2.131_19T÷01 DEN 1.8_5312÷01

SEN 2.3502622÷01 88VS 8.3529722+nl 8AN -1.331_682÷00 INC 2.870_275÷J1 ECC 9.7626866-01 SMA 1.4978820÷08

RP 3.55_6763÷33 APF _.7172562÷_0 INMO 2.1917383-01 C3TLI -4.5775_18-_1 DAZTLI q.6867155-01 MASS 1.377116_÷05

PROP 1.5625815÷05

I_ _716081,I

TRANSLUNAR ;NJFCT]ON ÷ 2 HOURS

16 JULY 1969 19 H_S. _ MINS, 55.327 SECS G.N.T. *** _. HRSt &6. HINS. 23.119 SECS G.E.T. **_ T 6.7722S518+00 HRS

X -1.8617T69÷9_ Y h2888855÷06 Z 6.8223353+09 DX -1o3681093÷06 DY 3.9263965÷03 OZ 1.9687230÷03

ALT 1.793_910+'_4 LAT 1.866005_÷01 LON 2.7586877÷02 V L._lT85BT÷O_ PTH 6.5069973+01 AZ 1.1221523+02

R 2.1_63668+04 OEC 1.8661286÷01 RA l._085561+02 RAS 1.1595721÷02 DES 2.1300366.01

IO _716C81.1

LUNAR O_BIT INSERTION BURN INITIATION

19 JULY 1969 18 HRS. 2& MINS* 37.66_ SECS G.H.T* _ 78. HRS_ 50. MINS_ 2.456 SECS G.E*T. _ T T.$8340169÷01 HIS

XL -1._C4058&+03 YL -1.5477362+02 ZL -8.8431140÷01 DXL -1.013209fi÷02 OYL 7.289785T÷03 DZL 3.g_17_9_÷03

XS -1.3063421÷03 YS -1.6273804÷02 ZS -2.6_T6632"01 ORS 7.4037936÷03 OYS 8.2360859÷03 OZS 8.9972280+02

ALTS 8.1265326+01 LATS -1._876607_00 LOMS -1.7_8|_28_U2 VRS 8.2850869÷03 PER -9.3627008÷00 AZR -8.3925596_01
LIN 1.7373686+02 LAN l*T55C235+n2 LAP 1.8968089÷_2 LTS 1.3166860÷03 LNS 1.1598836+02 BEN 2.1320285_n0

THETA 1.62_7391+_1 BETA -1.701_757÷C2 MASS 9.519960_÷0& ORTX -2.89_1526÷03 ORTY -_.0201060*02 ORTZ -2.5369101÷01

ID 0716_B1.1

LUNAR (1RMIT INSERTION BURN TERMINATION

19 JULY 1969 18 HRS_ 30 HINS_ &6.835 SECS G.M.T. e_ 75. HRS. 56. MINS_ 9.627 SECS G.E.T. _e_ T T. Se3600TS_Ol HRS

XL -?._P13497÷02 YL 2.2020892÷02 21 9.69168_6÷01 OXL 1.2802167÷03 DYL 6.9024767÷03 DZL 2.0937229÷03

XS -9.&_49422+_2 Y$ 2._73_g8÷02 ES 5.6672657÷d) ORS 1,3626250÷03 OYS 5.325768T÷03 OZS 1.1604219÷02

ALTS 5.9_88266+01 LATS 3.2635088-01 LONS 1.6520866÷02 VRS 8.&985678÷03 PTR &.&97326_-01 AZR -8.8793267+01

LIN 1.TOTA&99÷32 LAN -1.TqTg&619_2 LAP -1.0036892+0l SMAS 1.0525860908 ECCS 5.2866335-02 PERS 2.1_53795÷0I)

RPS 9.9696279÷02 APOS 1.I002092÷03 RAMS -|.T962529÷02 [NCS 1.5683806÷02 LTS I.Bl_35Tb*O0 LNS 1.1593636÷02

LTE 1._21722"01 LNE -6.&T01672÷00 THETA -T.2620526÷00 BETA -1.65_096T÷02 PROP 2.3930330+0_ BARC 2.3990569÷01
OELV 2.93_1220÷03 MASS T.126907_r,_ PLCHNG-5.01T_818÷O0

IO _T16_81.1
CIRCULARIZATION BURN INITIATION

19 JULY 1969 22 HRS, 45 MINS, 6.128 SECS G.M.T. *_* 80. HRSt lb. MINS, 28.919 SECS G.E.T. *_ T 8.01T_6998+01 HRS

XL -9.935062_÷P2 YL 7.5167135÷01 ZL 3._995_80÷01 OXL 6.57_8626+02 OYL 5.026_6_3÷03 DZL 2.1_90306+03

XS -9.8T_0562+_2 YS 1.3766080÷02 28 2.2867218÷00 ORS 7.6126101÷_2 DYS 5.4_76016+03 OZS 1.191752_+02

ALTS 5.8_6&STl+O1 LATS 1.2969527-_1 LONS 1.72_6317_2 VBS 5.501_256+03 PTR -1.5493826-02 AZR -8.8758766÷01

C|N 1.787_8_+02 LAN 1.7801016÷02 LAP -3.0551835-01 LTS 1.3111676+00 LNS 1.1377536÷02 DEM 1.0237128÷00

THETA 3.8798377-01 BETA 1.T999300+_2 MASS T.12196TS÷O& ORTX -1.3850000+02 ORTY 0.0003000 ORTZ O._O000

IO _716n81.1

CIRCULARIZATION BURN TERMINATION

19 JULY 1969 2_ HRS. _5 MINS, 18.960 SECS G.N,T. _ BO* HRS. 10. N|NS. &].751SECS G.E.T, _*_ T 8.01788197÷01HRS
XL -9.9231756+92 YL 8. T275836÷_1 ZL 6.0172101+O1 DXL 5.1676128÷02 OYL 6.8939212÷03 DZL 2.09216¢3+03

RS -9.8568672÷02 YS 1.80TTq35÷02 ZS 2.56375_B+00 DXS 8.1089513÷02 DYS 5.3903999÷03 DZS 1.159996_*02

ALTS B.8_68327_01 LATS 1.#619131-01 LONS 1.713912|+02 VRS 5.36332_1÷03 PTR 3.8526958-03 AZR -8.8760699÷01

LIN 1.T87_860+02 LAN I. TBO0789+_2 LAP -1.12_0575+0| S HAS 9.9732323_02 ECCS 3.T28218_-0# PEBS 1. 9786621_09

RPS 9.9698171÷92 APOS 9.976947_÷_2 RAMS -1.7961733÷02 INCS h568381_÷02 LTS 1.3L11639÷00 LNS 1.1377323÷02

LTE _._0_2835-01 LNE -6.6039793900 THETA -3.699TS12-01 BETA "I.Togg011÷02 PROP 9.6667773+02 BARC 7.5990625-01

OELV 1.3850225+_2 MASS 7.025299T+0_ PLCHNG 7.9863211-0T



ID _TI_eR[,[

CSW IST PASS OVeR LUNAR LANDING SITE

_ JIILV lqbq In HRS, 16 MINS, 36,579 SECS G.M,T, ***TO0, HRSt 62, MINSt 1,36q SECS G,¢,T, **= f I,307_3B0+02 HRS

XL 7.B46411_+32 YL 5.66_I156+_2 ZL 2.3qTqS65+_Z 3XL 3.29q6868÷03 OYL -3.8652911+03 DZL -l.66412_5,_3

XS _.l_lqbB2+q2 YS 3.BqB6Tl?÷_2 ZS 1.2Tq_639÷01 DXS 2.15E6961+03 DYS -6.9116038_03 DZS -9.3816_21+31

ALTS _.8_q676C_1 LATS 7,3673BB0-_I L_NS 2.3667_b7÷01 VRS 5,363063_+33 PTR -2,8557972-03 AZR -9,13CZ336+C1

LIN I,lBT_7_+)2 LAN 1,bTAqOq_+02 S_ASV 1.0367523÷01

In '716e81,1

CSM PLANff CHANGE BURN INITIATION

_9 JIJLY 1969 2} HAS, 39 MINS, 39,571 SECS G,M,T, **'105, HRS_ 5, NINS, _,36Z SECS G,E,T, *** T 1,0S086565÷02 HRS

XL 7.b2053_3÷02 YL -5.899gq_+02 ZL -2.56BB_BT÷OZ OXL -3._673672÷03 OYL -3.7620173÷03 OZL -l.5980975+03

XS _._31521B÷02 YS -8.357BB6T÷B2 ZS -l._561269_01 DXS -_.6976160÷03 DYS -2.920771_*03 OZS -8.5gT_lT2÷Ol

&LTS B.B385836+ql LATS -8.3579112-01 tONS -S.6981655+OI VRS 5.3633055÷03 PTR -_.1398677-03 AIR -9.0918616÷Ul

tIN l. TBTS60S+_2 LAN 1.65225_÷02 LAP 3._17q165+01 LTS 1.2919278+00 LNS 1.0107926+02 DEN -5.2283819+0')

THFTA -l,2r)BZCB-'6 BETA 9,30000S0+01 MASS 3,6366298÷0_ ORTX 3,0000000 ORTY 1,6676890+01 DRTZ O,O00OO(,h

IO _716_RI.I

CSM PLANE CHANGE BURN TERMINATION

2 _ JULY l_bq 23 HRS, 39 MINS) 40,677 SECS O,M, To **'105o HRS_ 5, MINS, 5,265 SECS G,E,T° *** T 1,05084796÷02 HRS

XL 7.615392_+q2 YL -5.905_136÷_2 ?t -2.5512199+0_ DXL -3.6507862+03 DYL -3.76596S3÷03 DZL -l.581B566÷q3

XS 5,6268[6('+12 YS -8,36223BO÷O2 /S -1,6_5ZR51÷01 OXS -6,699868_+33 DYS -2og175102+03 OZS -6o966[292")I

ALTS 5._B5772÷01 tATS -B,366568q-ql LONS -5,70276_S+GI VRS 5,36333[2÷03 PTR -6oI031036-03 AZR -g,0761_91+01

LIN lo7BBBn_3+_2 LAN l. T130976+:_2 LAP 2,_15277B+01 *MAS 9,9716889+OZ ECCS 2,9916075-0_ RERS 1,9782U28+_

RPS _._8TD57+n2 APOS 9,9746719÷32 _A_JS -I,792BRZ9÷)2 INCS 1,5697215+_2 LTS 1.2q19278+00 LNS I,0107913+_2

LT_ _.89_84_8÷)_ LNE -7,217RB_5÷PO THETA ],1_T831-C3 BETA B,992A29J+Jl PROP _.9337139+01 BA_C _.5327G43-_2

OELV 1.6474B44+:I MASS 3.b28726I÷q6 PLCHNG 1,76531,]3-JI

C_W ?_ PASS _VE_ LUNAR L_N3IN[; SITE

2[ J')LY I_ i_ H_S_ g_ _INS_ _,R3T SEC_ G.M,T. _=*IZ2, HRS, 23, MINS, S,72b SECS G,E,T, *** T 1.223_24e02 t!RS

XL 6,_'91_q_+q2 YL 7. J_IR_63÷:2 ZL 2,q_bOB62÷02 OXL _oU95_5_6÷03 DYL -3,1551935+03 OIL -l._b_lBBT+_/3

XS 9,1_21557+'Z YS ),qg87603÷r2 ZS 1,277627l+01 DXS 2,1515gb0*33 DYS -_.OI£B2RI÷03 DZS -7. BIg2S3B+JI

ALTS _.BBl_RC+'l L&TS 7.3_Z476B-_1 LONS 2,3647531+31 VBS 5,362979)÷03 PT_ -2,BS4495q-J3 AZQ -g,O_354cq+'I

LIN 1.78R85_3+'2 LAN 1,624_416+_2

ID :71b'Bl,l

TQANS_A_TH INJECTION _'PRN INITIATION

22 JJLY l_Bg 2 HqS, ' MINS_ 23,45_ SECS GuM, T, ***13_, MRS, 25, HINS, 4B,241 S_CS G,E,T. *** T 1,3|630J67+_2 HRS

XL -_.[_723_P+_2 YL -3.62_b_55+_2 7t -lo_BbgO69÷h2 DXL -2,[O1555B+E3 DYL 6.521033A+33 DZL 1.933_624÷_3

XS -_,3679533+_2 YS 1,4171B68+'2 7S -_,7_1937B÷03 DXS 7,615v716÷32 DYS 5.30821_l+03 DZS 1,9)621av+C2

ArTS 5,q_37_37+C'I tATS -2,70Z3153-}I LONS l,TIB273_+O_ VRS 5,3636981+h3 PTR 3,7258Dg3-03 AZR -R,8QZBC2_+',I

tin 1.7BaqBA_+_2 LAN 1,577BB72+_2 LAP -%7528831+PO LTS 1,279B166÷('_ LNS B,7659041+01 D_M -l,17blB_3_l

T_cTA -B°)c3AC_61+_) BET& 1.2qll?b_+)l _ASS 3.6355qo1+.34 DRTX 3o13_682A÷O) ORTY 7,O9264)B÷O2 DRTZ _*242v47Z÷_1

ID z?Ib:Bl.l

TRA_SEARTH INJECTION BURN TERMINATION

_? .IJLY 1969 2 HRS, 2 MINS, 53,956 ScCS G,M,T, ***131, HRS, 2B. MIN_, 18.767 SECS G,E°T, *** T I,31671876+02 HPS

XL -_.7171347+q2 YL -2.1900218÷02 Zt -7.8370459÷0l DXL -2.3826667+03 OYL 7.173309'+03 DZL 3,830BIBg+C3

XS -a,5"86376+}2 YS 3,0682_22+02 ZS 6,8367188*00 DXS 2, L727003+03 OYS B,Ibq7829+03 DZS B, bgB6917+_2

ALTS 6.'671592+_I LATS 3.92n655n-G1 L3NS 1.6211606+P2 VRS 8.4897393÷03 PTR 2oggqggTB+O0 AZM -8o6131_97+CI

tin I._I7731,02 LAN 1,65917_C+02 tAP 1,74_BB28,02 SMAS -1.9298S93+03 ECCS 1,5165587÷09 PERS S°336_617÷dO

_PS _.9(BB565+q2 APeS -6,8566_i+03 _ANS -l,75a_g6g÷02 INCS 1,5238616+,32 INMPS 1,7727711+02 S_M _,682339_+01

_VS 1._B52575+32 LT$ lo273TB26+3B LNS 8.7637751÷01 LTE 3.61271_8+OJ LNE -7.BB12B_+OC TMETA 4.5_3329B+_

BEtA _,,all_q2÷_ PR_R _._092314÷_3 BARC 9.71_8831÷03 DELV 3,1869033+B3 MASS 2,654672q+06 PLCHNG 6.795Ub33+_h

IO ._715"81.I

ENTRY AN_ TOUCHOqWN

26 JILY lgbq 16 HRS, 37 MINS, 26._J3 SECS G,B,T, _mlg_, HRS, 2, MINS, 53,789 SECS G._,T. *** T I,g6C_7641+02 HRS

X 3,B'11221+'_3 Y 1.332223B+_2 Z -2,0BBgA97+92 OX -3,7388573÷']3 DY 2,7456931+_ DZ 2,3_433_6+36

R _,5'_q765_+33 DEC -3.4121593+_q _A 2.1331b62+OQ V 3.6167875+06 PTH -6.5_0_C3U+00 AZ B.O/212bA+_I

ArT _.5_7261R+)1 tAT -3*43_66_^+_:_ LON l*T.}5_z4q+o? VE B*4998677+O_ PT_ -_.7330B32+3_, AlE _*8_BZ3bl+:l

S_A i._?g7337+ 5 EEE 9.8201_13-:i INC 4._:)}_15o+r'l RAN b,2047832+O) APF 7.8_67786+UC RR 3.664376_÷C_

INwP I.Z?27771+ql SE_ 1,1797Q33+_2 _BVS B,qJRq53B÷Ol RAM -I,2362750+32 DEN -2.46q7281+UI RAS 1.2_B392_+_.2

D_S _._'7752÷_1 SPSPP _,g146296+_3 _V_ES I,b_77226+_3 PERNAD 1,1128261"!_i ENTDT 1*33_3333-_I ENTRG 1.2_5C;7C_+13

LATT9 I,.7AI_7÷Cl L_TD l. Bb66976÷32 A/TO 4.g572B92+ql SEATO -7,5016237+0q OTSUN -5,6368qb2-01

ID "71_'-qI,l

CI_C_;_ P'i_ PFPICY_THION

Ig JULY 19_9 lq HRS, 28 MINS, l. SqB SECS G,M, To *** 75, H_S, 53, MINS, 26,687 SECS G,E,T, *** T 7,58qO69UB+_E HRS

XL -9o_174136÷_2 YL q. ll_J362+,)l ZL 4.3278263÷u1 3XL B._37_4_1+02 DYL 7.3186()16,03 OIL 3.922_328+c'.3

X% -q,q.:2_73_÷'_2 YS I.I_90595+32 ZS 3._919266+03 DXS 9.6179912+02 DYS 8.2567269+03 DZS 9,102_g72+_,2

ALTS _._3665_I÷_1 LATS 2.296616h-C1 L3NS 1.733BORT+h3 VRS B.3622_12+U3 PTR -l.1788265-n7 AZR -8.3751_6_+'_1

tin 1,73734B_*P2 LAN 1,7567125÷32 LAP -3,266955_-CI iTS 1,3143915+00 iNS 1,15959_6÷02 DEN 2,3879685÷_0

SEN B.7_Bgglq÷Ol RBVS 1,2257632+02 SMAS -Z.2B[B386+03 ECCS 1.6369245÷00 INCS 1,5[BBTgB+02 RANS 1.796i)532+_2

APFS g,277O_15+hO RPS 9,9686002+_2 PM 2.12BgTO0+05 DEMP 3.510_636-dl RAMP l,TqBOT62+02

ID h716_81.I

CIBCU_L';N_ ENTqY AND TOUCHDOWN

22 J')L¢ 1969 15 H_S, 3l MINS, 34,919 SECS G,M,?, ***166, HPS_ $6, MINS, 59,707 SECS G,E,T, *** T 1,64gA9919÷02 HRS

X 3._736634÷q3 Y -1.6746621+03 Z -B.6351129,02 DX 1.3723_61+06 DY 2.827938T+_ OZ 1.7847530*_

R 3.BrBrq71*03 DEC -l.390B87T+Ol RA -2.Bb53BBA_Ol V 3,6146781÷06 PTH -6.6187060÷00 AZ 6.109_012+01

ALT _.5R33718÷01 LAT -l.3gg722B+q1 LON 1.6123763,_2 VE 3.48_2364,0_ PTE -6.911q897÷00 AZE 5.gBgBq30+U1

SMA 1._77925C÷_5 ECC 9.7q3_745-ql INC 3.18161_0÷01 RAN -2o12686T_*00 APF -1.3750695÷01 RP 3._619872÷03

IN_P 3.3.2_41b÷n3 RAM -1.5192937+_2 DEM -1.6976680+01 RAS 1.2180913+02 OES 2.0229031+01 SEM 9.1T32926÷01

_BVS 3.16817BS+nl PERNAD 9.9985696÷00 ENTDT 2.3333330-01 ENTRG 1.2850000÷03 LATTD -Z.6667621+00 LONTD 1.7964052_0Z

AITO 5.721_175+01 SEATO -3.61365B9+01 DTSUN -2.6293682+00
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ID _71609_,1
LAUNCH TIMF 16 JULY 1969 18 HRS, 66 MINSt _,995 SECS G.N.T.

LAUNCH AZ|NUTH 90. INJECTION OPPORTUNITY l

ID n716_qO_l
EARTH PA_KING ORBIT INSEBTION

16 JULY lq69 15 HRS, 58 WINS, 6,323 SECS G.M.T. m_ O. HRS_ 11. WINS. 20,328 SECS G.E.T. _ T _.88980063-01HRS

X -1.5096926÷03 Y 2,815661B+03 Z 1,5339682÷03 DX -2.3132671÷O& DY -9.5578171_03 DZ -5.2197331+03

ALT 1,02171AS_02 LAT 2,STqA2_8_01 LON 3.0_883T1÷02 V 2.BSbTT2Te06 PTH -q.63122_8-08 AZ 1.0308917_02

R 3,5_3933_+03 DEC 2.56_81_#÷01 RA 1.1819619_02 RAS 1.1581373+02 DES 2,1323966+01 RAN -_.6920553-_2

INC 2,8592229÷01 MASS 2,qT66633÷0_

10 _7160q0.1

3,_ NINS RRIOR TO TLI INITIATION
lb JULY 19_9 1B HAS, 18 WINS. 31.51q SECS G.W.T. *** 2. HRSe 33, WINS, k5.526 SECS G.E,T. *** T 2,56266561_0_ HRS

X 3.272288k÷03 Y -1,1q_5978÷03 Z -6.2595T60÷02 OX 9,7725610÷03 DY 2.07_5627÷06 DZ 1.1395169÷_6

ALT 9,5765232+01 LAT -1.025218_÷01 LON 1,308qg70÷02 V 2,5607330÷0_ PTH 3.q8680_0-02 AZ 6,3111920_01

ID 071609_,1
TRANSLUNA8 INJECTION INITIATION

16 JULY lq69 I_ HRS, 22 WINS, 1.519 SECS G.M,T_ _me 2. HRS. 37, NINS_ 15.524 SECS G,E,T, *st T 2,620q7892÷00 HRS

X _,5n_0217÷03 Y -_,_790739÷02 Z -2,167OT77÷02 OX 3,6138t60÷03 OY 2,223835_0_ 92 1,2163329÷0_

ALT q,6075723+31 LAT -3,_326435÷_ LON I,_279_89_2 V 2.5603722÷0_ PTH _,3725812-02 AZ 6,1575_83+ql

R 3.539965n+)3 OEC -3.5096q7_÷'_0 RA -7,2827795÷03 RAS 1.15q1596÷02 DES 2.1307158÷01 RAN -8,298_105-_1

INC 2.8627_2_+_I WASS 2,q#_8662÷05

IO _TtbC90,1

TRANSLL_^R INJECTION TERMINATION
l_ JULY 1969 IB HRS, 2? WINS, 26,328 S_CS G,W,T, _m 2, MRS_ _2. WINS, 38.333 SECS G.E.T, _ T 2.TI06_B06÷0_ HRS

X 3,_7T1910+_3 Y 9,778744g÷92 Z 5,5378278_02 OX -6,9219675e03 DY 3.0962A03÷O_ OZ 1.620_6_1÷04

ALT 1,630768_+32 tAT 8,_88_050÷10 tON 1,6_65389+02 V 3,5625474_0_ RTH 6.941191_00 AZ 6.3589373+01

R 3.An673T_÷n3 DEC R,8322011+'0 RR 1.592_946+0_ RAS 1._591973+02 OES 2._306539+91 DEW 1,8236A5_÷0_

SEN 2.4_02253+01 RRVS 8.4028630÷0_ RAN -1,25_T17_÷0_ INC 2.TT_T353+O[ ECC 9,7625065-01 SMA 1._g68683÷05

RP 3,553_211÷03 APF 5.2039587÷_0 INMP 7,_0688_6-0_ C3TLI -_,SROTOTO-01 DAZTLI 8,g178130-01 MASS l,BTqBBgT+_5

PROP 1.5_52965+95

TRANSLU_AR INJECTION ÷ 2 HOURS

16 JULY Iq69 20 HRS, 2T MINS_ 2_,328 SECS G,W,T, *** 4, HRS. _2, WINS, 38,333 SECS G,E,T, _ T _,71C6_80_÷30 HRS

X -L,STST68_÷q_ Y 1o28_9667_0_ Z 6,5_83129÷03 DX -1.3522589÷0_ OY 3.83765_7÷_3 0Z 1.853_5_÷33

ALT 1,70_275+06 LAT 1.7885265+nl LON 2.5951673÷02 V 1,_178293÷0_ PTH 6.5073327÷01 AZ l,llST_39+02

R 2,13_312_÷0_ D_C 1.786T173÷01 RA 1,_086992+02 RAS 1.1600378÷02 DES 2.1292686÷01

LUNAR _RBIT INSERTION BURN INITIATION

lq JULY l_Aq lg HRS, 29 WINS, lb,_8T SECS G.W.T. _ 75. HRS, _. WINS, 30._91 SECS G,E.T, _ T T,ST_lBO_2÷OL HRS
XL -1,_n2162_+03 YL -1,6§12169+02 ZL -9,33T_336÷01 DXL -l.872608T÷02 DYL T.27813_8÷03 DZL 3,9197502÷C3

XS -1.0_63275÷0_ YS -1.6382_91÷02 ZS -2.71q5_87÷01 OXS 6.188826_+00 DYS 8.2335310÷03 DZS 9.2053299÷02

ALTS B.l _4365÷_1 LATS -1.5279081_0 LONS -l,TOT5366÷02 VRS 8,28_8325+03 PTR -q,6000895÷00 AZR -8.3785711+01

LIN 1.7_SBqlg+02 LAN 1.7551356+_2 LAP 1.8q85990+32 LTS 1.3136261+00 LNS 1,15_3902÷02 DEW 1.83_9113+00

THETA 1,6720148÷01 BETA -1,698_913+02 MASS 9,51_9404÷0_ ORTX -2,89596_2÷03 ORTY -4.?SUqST$÷02 DRTZ -_.g_Oq287+01

ID _71809n.1

LUNAR ORBIT INSERTION BURN TERMINATION
19 JULY 1Q69 19 HRS, 35 WINS, 2_.136 SECS G.M,T. _ 75. HRS, 5_. WINS, 38.139 SECS G,E,T, _t T T, SB_927_÷OI HRS

XL -q.7112153÷02 YL 2.10421_1÷32 ZL 9.297q706÷01 DXL 1.2040989÷03 DYL _.q167585+03 DZL 2.09_Tb_q÷03

XS -q,bS_62_P÷02 YS 2,5_20732_q2 ZS 5.6389778+Cq DXS 1,3_16682÷03 DYS 5.3288762÷03 OZS 1.1611_2_+02

ALTS S,950_lSB÷OI LATS 3,2373958-01 LONS 1,852_292÷02 VRS 5,_q6_059÷03 PTR 6.319_3-01 AZR -8,879296_+01

LIN 1.7876688+92 LAN -1.79787_3*_2 LAP -1,333_199÷01 SWAS 1,0825963÷03 ECCS 5.3033712-02 PERS 2.1_5_110÷00
RPS q,gAT7323÷02 APOS 1.108_lqA+t_3 RANS -1.795q18_÷02 INCS 1,5683783÷02 LTS 1,3135_96÷03 LNS 1.15386q6÷02

LTE 2.0q23966"01 LNE -_.50_BTT2_ O0 THETA -6.T885565÷00 BETA -1.6_01568_02 PROP 2.3961628÷0_ BARC 2, #016_62+01

OILY 2.q385_2÷03 MASS T,IZ3797T+_ PLCHNG-_.I_30039÷OO

10 _TlbOqc.1

CIBCUL&RIZATIUN BURN INITIATION
lq JULY 1969 23 HRS, _8 MINS_ 32.65q SECS G.W.T, _ BO, HRSt 3. WINS_ _6,662 SECS GoE,T, _ T 8,00629616÷01 HRS

XL -_,967_159+_2 YL 6.1901615÷00 ZL 5.7_51228÷00 DXL _.5259_58÷01 DYL 5,0443829+03 DZL 2,15787_5÷03

XS -q.q_OBlO6÷O2 YS 7,3125321+91 ZS B,6g_9703-01 OXS _.0519870+02 OYS 5.ABAbOAq÷03 OZS 1,1976Al1÷02

ALTS 5,827385q÷01 LATS _,883_51-_2 LUNS l,TBT9286+02 VRS 5.5028523_03 PTR -1.555085q'-02 AZR -8,8752887÷01

tiN 1,787_8)2+02 LAN 1.7802826+02 LAP -1.T960023_02 LTS 1,3103669÷00 LNS 1.1328600+02 DEW 7.6U07_97-01

THETA 3._7_6072-_1 _ETA -1.79993_0÷02 MASS 7.1188577÷0# DRTX -1,3853000÷02 DRTY O,O000000 DRTZ O.OO000_O

ID _716090,I

CIRCULARIZATION BURN T_RWINATION
19 JILT _g69 23 MRS, _B WINS, _7._85 SECS G.W,T, _t_ 80, HRS. _, WINS, 1,_86 SECS G,E.T. _ T 8,00670795÷0_ HRS

XL -q.g6B3825÷_2 YL 1,8342266÷01 ZL 1.0963260÷01 OXL 1,1321093÷02 OYL ¢.9181923_03 OZL 2,1328227÷03
XS -q.930202_÷02 YS 8,6337609÷01 ZS 1.13Tq_BT÷O0 OXS _.6630398÷02 OYS B.3_29_75÷Q3 DZS i.1667181÷02

ALTS 5.8273602÷01 LATS 6.5410856-02 LONS 1.7503096+02 VRS 5.3663525+03 PTR 3,9306973-03 AZR -8,8753750÷01

LIN l,TBT6832+02 LAN 1,T802599+02 LAP 1.7226093÷02 SNAS 9,97326AB+02 ECCS 5.6508760-06 PERS 1.9786718÷00

RPS 9.9676291÷02 APOS 9.9789005+02 RANS -1,7958388÷02 INCS I.SABBT96+02 LTS _.3103638÷00 LNS 1.13233_0_02

LTE 6.6_3TB07-01 LNE -6,636132T÷00 THETA -3.8996168-01 BETA l. Tqq9300÷02 PROP 9.66251g_÷02 8ARC T.59938_-01

DELV 1,3850172÷_2 MASS T,O22232g÷O_ PLCHNG 1.0872170--07
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I_ '?16" _r,.!

CS_ I_T PASS nV=R LUNAR LANOING SITE

23 ,lILY I969 29 HRS, 21 MINSt /8.329 SFCS G,M.T, t_|_O, HRS_ 36. NINS, 32,332 SECS G,EoT, _ T _,00608981+02 HRS

WL 7,7_3_4S_÷_2 YL 5.7397555_0P ZL 2,428S54B÷02 DXL 3.34_B235+03 DYL -3o8324995÷03 DZL -I.65105_9_03

_S g.1332_3÷02 YS 3._99_1B6÷_2 ZS 1.278_639÷3[ DXS 2.15_9991+03 DYS -4°gL_6599+Q3 DZS -9o3_04799÷{)I

ALTS 5,_589÷0[ EaTS 7.34_36_-_I L_NS 2.3647_06÷0_ VRS 5.3623203÷03 PTP _°2205527-03 AZR -g.[0_2457÷_I

kIN _.7_75_75+92 LaY _.674a_12÷92 S6aSV L.OB9676_+O[

TO _715090,I

CSM PLANE CHANGE _HRN INITIAT|ON

21 JIILY _969 n MRS, _4 NINS_ 21.8_6 SEC5 G,N, To ee_10_. HRS_ 59° N[NS_ 35.851 SECS G,EoT. _ T L.0_993292_2 HRS

_L 7.6B76_9B+B2 YL -5,R272364÷02 IL -2.5|99226+0_ DXL -3,405_12_÷03 DYL -3°7939C0_+03 DZL -L.6110_12_03

XS S._23135+n2 YS -8.35915_4+02 ZS -1.45_5B23÷0_ DXS -4,_970753÷03 DYS -2.9198273÷03 D2S -8.5945292÷6[

ALTS 5.8_35327+_1 EaTS -8.3592755-01 L_NS -5.6981610÷J[ VRS 5,3625054÷03 PTR -I°0_3111_02 AZR -9,091_561÷01

LIN [.TB?560[÷J2 LAN 1°6523257_C2 LaP 5°2466676÷0[ LTS _.291GT78÷00 LNS Z,0052977÷92 DEN -5._99387_÷00

TH_TA --1,255_72-_4 BETA 8,9999983÷n| MASS 3.63|5626÷04 DRTX 0.0_00300 DQTY |._7489_+0_ DRTZ 0.39_0C_9

C_ PLaN _ CHANGE BURN TErmINATION

_I ,liLY _g$9 ,) H_S, 4& MINS, 22.751 SECS G,N,T, ***|04. MRS, 59. NINS_ 36.75_ SECS G.E.T. _*_ T 1.0_993543÷C2 HRS

XL 7.682575_÷32 YL -5,B32_9_5÷_2 ZL -2.52231_2÷'_2 DXL -_._nR3502÷03 DYE -3.7978827+_3 DZL -1.594TB&O+_3

XS 5,_25_12_÷_2 YS -B.3635n_?+02 ZS -}._57396÷_1 DXS -_.699505_÷03 DYS -2.9165696÷_3 D_S -6.9_1736+CI

BITS 5,a535186+_L L_TS -8.365_7a-_I LGN_ -_,7_27517+31 V_S 5.3625_16+03 PTP -I.0_309_|-02 AZR -9.37_I_2÷[_

tIN _,7_BrB_+_2 LAN _.71_IR57÷92 LAn _,_639_÷CI S_AS g.9716853÷02 ECCS 2°_022518-0_ PERS [.9782_18+_C

RPS _,q_93_q_÷_2 A_QS 9.9739B_q÷_2 _aNS -I,7023B16+_2 |NCS I,569733_+62 LTS _.2_I0774÷_9 LNS 1,01529_4+02

LT£ 1,962_1B5÷0_ LNE -7.2366410÷q0 THETA _*7_8_4_-_ BETA _.9R2_4_5÷_1 PROP 5.B_730_÷31 MARC _°6393717-_B

DELV l,_7_Ba_+]1 MA_S _.6256639÷o4 PLCHN_ 1,7&55_5.-01

ID _7!_ _.,_

CS _ _Ni TM n_SS OV[ _ LUNAR L_NDING SIT _

_I JILY i_9 18 q_S, 2 MINS, 22,5_9 SECS G.M.T. **'122, HRS, 17, MINS, 36,593 SECS GoE.T. *** T L,222934_8÷02 HRS

_l 6._e_35+'_2 YL 7.In35_67+'2 ZL 2.g311331÷_2 OXL _.13_89_0+03 OYL -3.114_I12+_3 OZL -I._8J_6_÷_

xS 9oI_3_A2_÷'_2 YS 3.9o9_R_!2 IS 1.2775_39÷_I DXS 2.152109B÷03 DYS -4.91Jg77_÷J3 OZS -7, B_8_(,89_31

aL_ 5._22_5a÷_I laTS 7,3_"9234-_I LONS _.B&AT_I+Pl VRS 5,362_053+03 PT_ 6.U563173-93 AZR -9._535556÷_1

tIN 1.7B83593÷_2 L%N I,6243334+32

ID _71_C9_.I

TR_NSSARTH INJECTION BUPN INITIATION

22 lILY 19_9 ] H_S, 5 MINS_ ]6.599 S:£S G.M.T. ***13_. HRS_ 23. NINS, 5_.601 SECS GoE.T. _*_ T 1.313_7389_02 HRB

Xl -)°2_Inl@_÷_2 YL -3.4B0q195_'2 2L -1.4232@82÷32 DXL -2,0175367÷()3 OYt 4.554260[÷33 OZL [.9_73658÷03

XS -_,_237829+02 YS i,686953_+_2 2S -4,1_33839+n0 DXS 9,0741019÷32 DYS 5.2B6[C05_33 DZS 1.0129073+02

arTS 5.827252_÷)I tATS -2,_46B_I-_I LON_ Io7h_5612÷_Z VRS 5.36_37_3+03 PTP -I,I97_90_-33 AZR -_,_9181_5÷a1

LIN [.7RQ_5:r+_2 taN 1.5776313"_2 LAP 1.BlSI936÷u2 LTS _,2699317+Gn iNS B,71_5522÷_I DEN -1.292_671+01

T_TA -5,_R5954B÷ "_ BETA I,27974&6+]I _ASS 3.6325339÷_4 ORTX 3._29766÷03 DRTY 7oI092148_02 DRTZ 5,1_')_8+0[

I0 _Tlh_9_.1

TQANS=aRTH INJECTION BU=N T_RMINATION

22 J_LY 1969 3 HPS, R MINS, R,416 SECS G.N.T, *_'1_I. MRS, 23, MINS, 22.419 SECS G.E.T. _ T 1,31389561+02 HRS

Xt -).757_13_+_2 YL -2,6209772+02 It -T.O84715_÷D| DXL -2,23_153_÷03 DYL 7,2#60251÷03 DZt 3.B52dgR_÷O?

XS -_,A125_83÷n2 vS 3.345_021+]2 7S To4918987÷03 OXS 2.#225253+03 DYS 8.1289293_33 DZS 3,726_T57+C'2

ALTq 5.,472o25+_I tATS 4.2973232-01 LONS 1.6043381+C_ VRS _,5269943+03 PTR 2.9998030÷00 AZR -8,4_RI+91

LIN 1.7_11%73÷_2 LAN _,646_547÷_2 LAP -W._4_7_2_÷91 SNAS -1.85191_I÷0_ ECCS 1.5382005_BO PERS 5,9366661÷91

RPS 9,967 )_o÷_2 A_OS -_.7C05266+_3 PANS -L.7_6_&+52 INCS 1.5237526+02 INMPS [,7734971÷92 SEM 8,5376_04+01

R_VS 1.9_65_R_÷_2 iTS 1.269B96_÷_9 LNS 8.7_J45+_I LIE 3._723617+30 LNE -7._823173÷30 THETA _._)7335_+JC

R_TA 7.QR2993'+1 ' PROP q,99_6_9_+]3 H%RC 9.B22_11÷30 DELV 3.2227609+03 MASS 2.6_30689+0_ PLCHNG 4.7845971_C_

[NT_Y _'4] TOHCH_DWN

2_ J'ILY 1969 16 _RS, 3B MINS, _3,65_ SECS G.M.T. **'192, HRS, 53. MINS, 57.657 SECS G,E.T. *** T 1.92Bg9349÷D2 HRS

X _.5"06652+_3 Y I._9_6R3t+:2 Z -2,33_7157÷n2 DX -3,9268016+03 OY 2,7438526÷0_ DZ 2,3247718÷6_

R 3°5 97_7_÷_3 DEC -3,3299BCB+'_O Ra 2,_51_I_5+,_ V 3.6176o34+u4 PTH -6.590_393÷00 aZ 5.0115722÷01

art _._ _i'33r _+)! tAT -_,351_5_÷_ _ t_l 1,7 )$3934+T 2 VE 3. 5397422÷r_ PTE -5.732579_+0] AZ£ &. R_76836+]I

S _ ), 349972* _5 rCC 9._29_575-ni INC _,9_999');;+f,i RaN 6,&276130+) _ APF 7.9284535÷00 RP 3.46_299÷03

INMP 1.2 ZTi;_P_ ;I SE u i, 179_125+',2 R_VS 5.9_385C_+b_ RAM -t,2351387÷U2 DE_ -2,_7_]5_L÷01 RAS |.2 }B_O_+_2

9_S I._'756 +_I SPSPR 3.7985R_5÷_3 OVR_S 1,592795R+C3 PERNAD 1.I_19_31÷01 ENTDT 2.33333_0-]1 ENTR(; 1.2_5_'_30÷03

L_TTIi i, _22)76+_1 L3NTD I._56962+_2 AZTD _.95_073_+01 SEATD -7,1767969÷Ou DTSUN -5.2_18931-01

CI_CU_!r_A _ PF_ICYNTHI_I

_m JHLY 1969 19 NDS, 32 MINS, &1.76_ SECS G,M.T, "=* 75. RRS, 47. NINS, 55.768 SECS G.E.T. *** T 7.57998243+01 HRS

XL -9.9257_1T+_2 YL B,205987_÷01 ZL 3,oBlq567+01 DXL 7.631166T*02 DYL 7.3163618÷03 _L 3._45474+G_

XS -_.9'_64063+D2 YS 1.15_3_55÷_2 ZS 4.1677297÷03 D_S 9,6636504+D2 DYS 8.2545374÷03 OZS 9.3133767÷_2

ALTS =._26265R÷_I LAT_ 2,3957115-UI tONS 1.7336958+02 VRS @.3629323+03 PTR -2.4853501-_7 AZR -_.36059_3÷0_

tiN 1°7_5_q17+ ' 2 LAN 1.75_B227+¢2 tAP -5,0_?T97q-_1 LTS i°3135839÷00 LNS Io154u995+02 DEN 1,8B07642+_0

5 =" 5,7_75697+_I PBVS 1.2205B51+02 SMAS -2,2595005+U_ ECCS 1.4370778÷00 INCS 1.5168874+02 RANS 1.795301B÷02

APFS 4,_329074+Q RPS 9.q675615+02 aN 2,127q_62+05 DEMP _,26069_3-01 R&MP 1,79@0235+32

ID 9716¢9C.I

CIRCUMLUNAR ENTRY AND TOUCNDOWN

22 J_LY I969 16 HRS, 32 MINS, 3_,872 SECS GoN.T. *_*1_&. HRS_ _?, MINS, 52.8T? SECS G.B,T. _** T I,_679R021+C2 ORS

X 3,9_5_873÷_3 Y -I._38890_+93 2 -RoI_167_6+02 DX 1,3315R99÷0_ DY 2o8535601+0_ DZ 1.77%7_30+0_

R 3o5091418+_3 OEC -I,3415624+01 RA -2,_932057÷C_ V 3,6146668+0_ PTH -6._698555+00 AZ 6.1252072÷0_

ALT 6,5B3253R÷01 LAT -1.3501082+0_ LON 1,46651_9÷92 VE 3.49370_5÷0_ PTE -6, TS68365÷00 AZE 6.0356_32+C_

SMA 1.67R9731÷05 ECC 9.7936T6_-01 INC 3,149025B+:1 RAN -2,0065869+03 APF -1o3301655÷01 RP 3._641172+03

INMP 2.963_B29+00 RAM -1,5139353÷02 DEN -1,5210290÷0_ RAS 1.2185132÷02 OES 2.0223535"01 SEN 9,2259616÷01

RRVS 3.2_535[R÷01 PERNAD 1.n00765_+_I ENTDT 2.3333330-_I ENTRG 1,2850000÷03 LATTD -2,2_62115+00 tONTD 1.653787_02

A_TD 5.75130_4+01 SEATO -3.3325124+01 DISUN -2.3722299+03
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IO r716_98,1

LAUNCH TIRE 16 JULY lg6q 16 HRS, 53 wINS, 5_,603 SEES G,M,T,

LAUNCH AZIMUTH 99, INJECTION OPPORTUNITY 1

|0 _7|6099.l

EARTP PARKING ORB|T INSERTION

16 JULY 1969 17 HRS, S MINS_ E5.657 SECS GuM.T, _* O, HRS_ 11. WINS, 21.055 SECS G,E.T. **_ T 1.89181888-01HRS

X -2.2R69_50÷03 Y 2,3_1378B÷03 Z 1,3A2182_÷03 OX -1.?_70_72+0_ DY -1,_359608+0_ DZ -8.271097?÷03

ALT 1,0166273+02 LAT 2.2386137_01 LON 3,03772_6÷02 V 2.S567727÷0_ PTH -B,65873_8-07 AZ 1.10_5887÷02

R 3.5439334+03 DEC 2.2254835_01 RA 1.34_S114÷02 RAS l*lSBb218e02 DES 2.1315997+01 RAN -1.1750B63-01

[NC 2.q873116÷01 MASS 2.9729818_05

ttt_t_tt_tt_t_t_t_t_t_tt_ttt_t_t_ttt_t_tttt_t_t_t_t_ttttt_@@_t_t_t_t_t_ttt_#tt_et_tt_et_t_

10 _716099,1

3,S M[NS PRIOR TO TLI INIT|ATION

16 JULY [969 19 HRS, 2A MINS, 6.007 SECS G.M,T. $_ 2e HRS_ 30. N|NS_ 11,¢0¢ SEES G.E,T. *_e T 2,50316778÷00 HRS

3.2859728+03 Y -1.14949_B+03 Z -6.3229651÷02 OX 9,51003_9÷03 OY 2,05B42qO÷O_ DZ 1,1912448_0_
LT 9._621969÷_1 LAT -1.036_6B÷01 LON 1,1523369+02 V 2,5613672÷0_ PTH 3.5392_12-02 AZ 6.17835q_÷01

TRANSLUNAR INJECTION ;N|TIATION

16 JULY 1969 19 HRS, 27 MINS, 36,007 SECS G,M,T, _$_ 2, HRS, 33, NINS, _1,_06 SEES G,E,7, *_ T 2,56150112÷00 HRS

X 3,508989q÷13 Y -_,096970_÷_2 Z -2,051_2_7÷02 OX 3,3289969÷03 OY 2,2002708÷0_ OZ 1,2676589÷0_

ALT _,4B92675+_| LAT -3,345_230÷_P LON 1.2697961÷02 V 2,5610492÷04 PTH 4,2_0095-C2 AZ 6.3273991+01

R 3.5307B73_3 DEC -3.3232827÷00 RA -6,6574786_00 RAS 1.1596189÷02 DES 2.12R8594÷0! RAN -8.6240q85-01

INC 2._Bq43_9._1 MASS 2.9417327÷05

ID 0_t6099.I

TRANSLUN_R INJECTION T_RMINATION

1_ JULY 1969 lq H_S, 32 MINS) 5B._gl S_CS _.W,T. _** 2. HRS_ 39. MINS, 3.9BB SECS G.=.T. *_ T 2,65110779÷D0 HRS

X 3._138190+93 Y 9.9750_1q+02 Z 5.851_970+C2 DX -7.2866029_03 DY 3.0563_10÷04 OZ 1,6797754+_

ALT 1,624q555+_2 LAT 9,5594921÷_ LON 1,_R57894÷02 V 3,5628375÷0_ PTH 6,9777805+00 AZ 6,25_1031+_1

_,_*61132+03 D_C g,_99506_÷_ RA 1,6287635÷01 RAS |,1596566÷02 DES 2,129897_÷01 DEM 1,8028891÷01

Sew 2._4q_SBT+31 R_VS _.4573q_5÷01 RAN -1.3318091+03 INC 2.893_519+01 ECC 9.7624_77-01 SMA 1.4953528÷05

RP _.5522_61÷n3 APF S. BIqI37Q_ INMO _._8173_9-01 C3TLI -_.5852938-01 DAZTLI 9.8709075-31 MASS 1.3776|5q÷G5
pR_p 1,5_61169+_)5

IO _}716'79q. I

TRANSLUNA_ INJECTION + 2 H_URS

16 J JLY 1969 21HRS, 32 WINS) 58,5qi SECS G.M.T, _ 4, HRS. 39. MINS, 3.988 SECS G,E.T. _$ T _.65110779+00 HRS

X -I,5_)15q1+34 Y 1,2553687÷0_ Z 6,720523_+03 OX -1,35627_0÷0_ OY 3,6885165+03 OZ 1,854872B÷03

ALT l. TqC2493+n4 LAT 1,B373161÷01 LON 2._3q19_5÷02 V 1,_177222+3_ PTH 6,5078682÷01 AZ 1.1275539÷02

R 2,1345282+_ DEC 1.83516_9+01 RA 1.4171028+02 RAS 1.160_970÷02 DES 2.128509_÷0!

IO _71609q,1

LUNAR qR_IT INSERTION BURN INITIATION

lq JULY 19&9 2) HRS, 32 WINS, 13,450 SECS G,M,T, _ 75. HRS, 38, MINS, 1B,8_5 SEES G.E,T, _= T 7.56385679÷_1 HRS

XL -I.0n05050+03 YL -1.7187327+02 ZL -9.#39253_+01 OXl -2,569511B+02 OYL 7.2995_6_+03 DZL 3.8799127÷03

XS -1,0965175+03 YS -1,60393q6_02 ZS -2,56173B6÷01 DXS 1,9_70073+01 DYS 8,2_0_098÷03 DZS 8,753822q+02

ALTS _.1045816+01 LATS -1,_397883÷00 LONS -L.709_563÷02 VRS 8,2867982÷03 PTR -9.2890421÷00 AZR -8._090223÷01

LIN 1.73906_1÷02 LAN 1,75_369B+02 LAP 1,74#33#3÷02 LTS 1,3128372÷00 LOS 1.1_90412÷02 OEM 1.57_543÷00

TH_TA 1.575A73q÷hl BETA -1,70698q7÷02 MASS 9,5199_04÷0_ DRTX -2,8934135÷03 OBTY -6,6557253÷G2 DRTZ 1,3513517-01

IO _Tt6nRg.l

LUNAR _RBIT INSERTION BURN TERMINATION

19 JULY 196q 2r; HRS, 38 WINS_ 20,2_5 SEES G.M,T. e_* 75, HRS, _. MINS, 25,6_9 SEES G.E,T* )_ T 7.57_0_556÷01 HRS

XL -q,71B8353÷O2 YL 2,0362531÷02 ZL 9,3334R13÷01 DXL 1,2011606+03 OYL 4,9219360÷03 OZL 2,1316783÷03

XS -_,634_733+02 YS 2,B66221_÷02 ZS 5,6891008÷00 DXS 1,3923000+03 DYS 5,3207581+C3 OZS 1,158281q÷02

ALTS 5,BSgO16l+nl LATS 3,2691663-01 LONS 1,6508533÷02 VRS 5,5011276÷03 PTR 2,573246_-01 AIR -8,8793qlT÷31

LIN |,TB7ABRg+q2 LAN -1,7979285+02 LAP -3,9605813)00 SMAS 1,0525799+03 ECCS 5°291557_."02 PERS 2,1453610÷00

RPS 9.9688207÷02 APOS 1,10B2778+03 RANS -1,7985998÷02 INCS 1.5683795+02 LTS 1,312760_÷00 LNS 1.1_85218+U2

LTE 2,7256884-0l LNE -6,5381945÷00 THETA -7.770g270÷00 BETA -1,6888165+02 PROP 2,3905760÷0_ BARC 2.3975gg7÷Ol

OELV 2,q3_6285÷33 MASS 7.1293645÷04 PLCHNG-_,B_61_71+O_

ID _716nR9.I

CIRCULARIZATION BUrN INITIATION

20 JULY 1969 h HRS, $3 MINS, 5_.76q SECS G.M,T. _** BO, HRSt O. MINS, .165 SEES G.E.T. _=) T 8.0000O_S8÷O1HRS
XL -g,BR_5123+02 YL 1,20_622B+_2 ZL S°A838TBI÷OI DXL 7,2968171÷02 OYL _,999qgB_÷03 OZL 2°1365600÷03

XS -g.751794I÷n2 YS 2,068199_÷?2 IS 3.772316T÷00 OXS I,I_3173B÷03 OYS 5.3B_8596+03 OZS 1.1_00966+02

ALTS 5,P383424+nl LATS 2.1681567-31 LONS 1.6832581÷02 VRS 5.5022197+03 PTR -1,5515458-C2 AZR -8.8770968÷01

LIN 1.787_8_6÷02 LAN 1.7B00038÷02 LAP -1,7_42636+02 LTS 1,3095409÷00 LNS 1.1268059÷02 DEM _,BB26961-O1

THETA 3.8B17672-01 BETA -1.7_9930_÷_2 MASS 7,1244245÷0_ ORTX -1.3850000÷02 ORTY 0.00000_3 ORTZ 0,0300000

10 nT1609q.1

CIRCULARIZATION BURN TERMINATION

20 JULY 1969 P HRS, 56 MINS, 9.606 SEES G,M.T, _* 80, HRS. O. MINS, 15,003 SEES G,E,T. _m_ T 8.00041676+01 HRS

XL -9,8620826+02 YL 1,3250720÷02 ZL S,9983637÷01 OXL 7,7972628÷02 DYL 4,8649890÷03 DZL 2,0786355÷03

XS -9,7236001+02 YS 2,1977618÷02 ZS 6,0563075+00 DXS 1,1823_96÷03 DYS 5,2305204+03 OZS [,1475855÷02

ALTS 5.8383167÷01 LATS 2.3314960-01 LONS 1,6726356÷02 VRS 5.3637172+03 PTR 3,89_41_-03 AZR -8,877_057÷01
LIN 1,78748_8÷02 LAN 1.T79q831+92 LAP -7.9778_36÷00 SMAS 9,9730803÷02 ECCS #,37B_222-0_ PERS 1,9786169÷00

RPS g.q687133+02 APOS 9.977_668_02 RANS -1.79B5202÷02 INCS 1.5683811÷02 LTS 1,3095377÷00 LNS 1,12678_9÷02

LTE 5,302_583-0! LNE -6.6687261_00 THETA -3.7018856-01 BETA 1.8000000÷02 PROP 9,6700977÷02 BARC 7.6035678-01

DELV 1.3RS0217÷_2 MASS 7.0277235+0_ PLCHNG 1.255q653-06



i!_

_v

C%" I_" P&SR nVF _ L Ih&_ L_Ni}|NG 51T[

2" lILY IgAq 21HcS, 24 MINS, b,45_ SEtS q,_.T. _''_30, H_S, 30. MINS, _I,BSS SECS G.C,T, "_ T 1,0059329_92 MRS

Wl T,?|qQi|_+n2 YL 5,BII2916÷_Z ZL Z._?_B5)÷O_ DXL _.3B_5237÷n} 9YL -_,83XT223+03 9_L -[,b388!_27÷b]

XS _._ZOEq_÷_2 YS 3oggR_7_÷'_2 _S 1.27_2673+aI DXS 2,15186_5_3} OYS -_,gl12_5_÷03 DLS -9,_79B7_3_GI

ACT5 5,_53_gf_*;_I tATS 7. OASq32b-'} I;I'_S Zo36_7520_i VRS 5oO62BO2}_h3 PTR 2,7_B95_g-O_ A_R -Q,1_02286+_I

tIN I,TR?5_gS+J2 tan 1.67&g_2A_,Z S_SV l,|N_OBBeO]

IO '7lSrQ_.|

CSW PLAN_ CH&NGE _IIRN INITIATION

_I J'ILY _q59 } HRS, _7 WINS_ g,43_ S{CS O.M,T. _]0_, HRSt 53, WINS, ]_°B35 SECS G,E,T, _ T 1,0_B@765_O2 MRS

XL T,7_0233_+_2 YL -_,75_T_SA_:J2 ZL -2._Q_gIOI_Z DXL -3o3635900÷03 DYE -3o8259367_03 DZL -l°b2_q213÷_3

X_ 5.&_l_?o_+J2 YS -8._5_3125÷n2 ZS -1._5_0B@5÷01 DXS -4o_972472÷03 OYS -2.9204_37÷03 OZS -@oS95U19b÷.J1

ALTS _.qG_l)(_÷OI tATS -B,3B72163-Ol tONS -5.698106b_O_ VRS 5.3629852+03 PTR -bo_57_722-03 AZR -9o_918_55+_i

tIN 1.7q75_lg_n? LAN l.&5228BA÷C2 LAP 2,6_92Bl0÷O_ LTS 1,2g02518÷O9 LNS 9o99q_523_01 DEM -5°T62256g+no

T_ETA -I.Z _2JS-;_ BETA 8,9Qggq5_÷_1 _ASS 3,b37q536_O_ DRTX 3,OU_930_ DRTY l.b_TAQgO_01 DRTZ Oo0)01)OOO

CSM PLANE CHANG_ BII_N TERminATION

_I J[JLY igEg I HRS, 47 WINS, I_.34_ SFCS G,M,T. _0_° HRS, 53, MINS, |5.7_} SECS G.E,T. _** T },0_8877_6÷_2 _S

XE 7.?_BZ133_Q2 YL -5. Tbg_55T_2 ZL -2._g3_207÷02 D_L -3o3668570÷03 OYL -3._29g_55_03 OZL -l.6378nAT÷_,3

XS 5._2516P'_+_2 YS -8.3626670+_2 ZS -1.45524SO+O1 OXS -_.AggbBl3_03 OYS -2,9l?lTgg+03 OZS -b.9_lh7_6_nl

tIN },T_BPE_÷_2 L_N l. TI31_B_÷'2 LAP 2°SAgBTA_÷Ol SMAS 9ogTlSg45÷)2 ECCS 2.5234_76-0& P_S I,g_@iT_T÷O0

RPS q.9_qnT82÷_2 APOS g.gT_ub÷'2 PAN% -1.792%g6_÷02 INCS l°5_gTABB_n2 LTS [,290251_+0_ LNS g.99963g_÷fl

LTE 2._2_T7g_+_O LNP -7._54_Ib6÷ 'r T_TA 1.7152312-O3 BETA B.9_2_41÷91 a_OP 5._379172+JI BARC _.b)g371T-_'2

DELV loO474844_Jl _&SS 3o_3114hI+_ PLCHNO l.7b_13q-_I

CSM 2ND PASS _VE _ LUN_R L_NDING SIT =

21 J_tY _o%g Ig H_S, S WINS, 9*bg _ SEES GoM. To _2_, H_, If. WINS, 15."_ S_(_ Got,T, _ T 1,221_7E25÷02 H_S

XL 6.2c25_71÷_2 YL T. lbiq537e'2 Zt 3°_,_617T÷_2 _XL 4.15&_2Sg÷._3 _YL -_o_767_I7+_i3 OZL -1.3328C45÷ •

XS _.I_2_371'']2 YS 3*qQAqTT?+"2 ZS 1,7772)82÷_! D_S _.15_q41_÷'13 DYS -4,9115}71+'_3 DiS -7.81TOl_g÷]l

ALTS 5*q545783÷]_ tATS 7,339Tq5_-} L')NS 2.36_T4b_÷_l VPS Bo362791S+9_ PT_ [.n9_}-_3 AZR -9o0_35321÷"i

L|N _.7_q_}7÷_2 tan I._242991_J2

TGANSE&RT_ I%JECTI_N _IJ_N INITIATION

?_ JJLY l_Eg 4 H_S, 8 MI'_S, 52._B3 $CCS G,M,T, "_m131, H_S, _, WINS, 5_.277 SECS Oo;.T. *** T 1.312_g521÷C_ HRS

XL -_,2g_?Tg_÷_2 YL -3o3_23_1_÷'2 ll -l,3_i95I_÷_Z DXL -i.936_6_&÷03 9YL _.SRO_56b÷C_ O/L I.QsgSqL_+'13

XS -_._7_565@÷!2 YS i.94b79_3÷_2 _S -3o_837813+O] 9XS 1.04_B306÷_3 OYS 5._597_3_÷_3 DTS I.')_81124÷q2

ALTS 5._45_&+_l tATS -2.117_9_4-CI tONS i._q7380_+_? VRS 5.3638518+03 PTR Io5_32&I_ A_R -8. Bg12399÷Cl

L|N 1.7_8gR79+72 tAN l. ST?55Z_÷r2 LAP 1.2Bb0213÷02 LTS 1.2690703÷0_ LNS _o_5_8536+CI uE_ -l,227_239÷0l

TWETA -_,SIg}2I_÷_O BETA 1.2bAO_T_÷}l WASS 3,_3_0163÷0_ ORTX 3o_8_]5_0÷03 ORTY 7*1256955+02 ORTZ b,I_g_335÷01

I_ .71_'9c.1

T_N%_RTH _%J_'TI_N _O_'_ T-PW[NATIJ_

22 .IJLY I._G & H_S, }I _INS, 2_._2 SECS _.WoT, _I. HRS, _T, WINS, 3},83_ SECS G.c.T. _a_ T _o3_292177÷O2 HPS

Xt -Q°T_c_961÷O2 YI -l°q53_7_6+n2 ZL -b°337_73÷01 DXL -2.)93_9_6÷d3 OYL T.3_6o_8}+03 OZL 3.8_4._s÷b3

XS -g,_12_211+%2 YS 3.blSgQ88÷_'2 IS _.1598608÷9_ DXS 2,bb83923÷O3 OYS _.%9122_5÷O3 DZS A°TS_OT_B÷O2

_ETS _._5_7_+71 L_TS 4o6798_1_-_} tONS 1,5@7Tg78_02 VRS 8°56_7030÷0_ PTR _.JOI072_÷O0 AZR -8°41_9673÷_1

II _I l.T_l?n<_+]2 L&N I.b332879÷'2 LAP -2.lb9219b÷O) SMAS -I.TTTIA64+03 ECCS 1.5bO_733÷OO WEBS 4,TObTOTT÷n_

QP_ 9°_67763_÷)2 AnOS -4.55[IAg2*_ _NS -},76259_2÷O2 INCS _.52365_3÷02 INMPS ],77_2C25+02 SEM @.Sg[369T_l

R_VS 1.'7_771_÷_2 ITS 1.269035_+33 LNS B,b5_EAI9÷CI LT_ 3°5293573+09 LNE -7o_825255+0a THETA 4._1G_277÷90

_cTA 7o_727FOr+_u P_P i.3908l_4÷'_4 BARE g.q5B_33_÷O _ DELV _,2615667÷0} MASS 2,b_T2OlT÷04 PLCHNG 4,TT52672+_O

EN_PY _'4_ "OIICHr)OWN

o_ JJ_Y _b9 l_ H_S, _o M|NS, 57°269 _ECS G, WoT° _[q_° HRS_ _° WINS, 2.66} SECS G.E.To _ T 1°91Tb7_0_+02 HRS

X _.5:]'2_5+'_ Y I,_8_qBCE÷_2 Z -1.99_3_l_÷C2 DX -4.102B_06÷03 9Y 2,7_2l£89÷)_ DZ 2,3252731÷C'&

R 3._, 975"}+_3 D_C -3o257_661÷'6 RA 2.75603M6_0) V _.6186_T9÷06 PTH -6.5)n:_C2_+)_ AZ 5.)[l'_7b3÷Jl

ALT 6*5_5_195÷]I LAT -3°Z789552÷_0 LON $.Tq5364l+02 VE 3o501@975÷0_ PTE -6.7322638,3C AZE _.A_72015+:'l

SMA 2o1627_58+gE ECC 9o8398114-'_l INC 3.9gggebQ÷Dl RAN @.6_5327B+90 APF B.03_666_+0() eP 3°_56_,998÷$3

INWP }.2_4256÷_I SEM I.I8C_5_÷_2 RRVS 5,971753_+O1 RAM -_o236^99&+02 DEW -2o_703630÷O1 RAS _o2384393÷O2

DES _.eq!T_82÷_l SPSP_ 3o73Og_67+I_ OVQ_S },57_')03q+c} PFRNAD 1.1713249÷_l ENTOT 2,33333_J-01 ENT=G _,Z_5.L_n._+;_3

LATTD I.'Qo%29h÷II L_NTD l,@bb&g3@÷G2 AZTD 4,9556S_3÷_I SEATO -6.87n9729+99 OTSUN -_.98'_4Q81-dl

I9 171_q90,_

CIRCOMLUNA_ P_ICYNTHION

lg Jl/tY _6_ 2_ _PS, 35 WINS, 36.23S SEC% GoM, T° _ 75, HRS, _[, MINS, _1,632 SECS G°EoTo _ T 7o5&g_@977÷O1 HRS

Xt --0o_7b_%_ 2 Yt 7.312_51÷,i ZL _.SB7T@_5÷GI DXL bo8162717+02 DYL 7o3_473bg+,33 OZt 3o9)b77&l÷¢3

XS -_,u_17_36+32 YS 1,15_5515÷;2 ZS 3.BA_n31G÷0 _ DXS 9o6817_07÷C2 DYS 8.259_B7_+O3 D/S @,_54@O85+_2

ALTS 5._415_Ig÷9} tATS 2.?_7_21-_I LONS 1,7333T85÷D2 VRS B,363_77+_3 PT_ -3,2531B6_g AZR -BoOg22979_Jl

LIN 1.7_q'6_R÷_2 taN 1.75_5ra÷'2 LAP -?.03_5535+C3 LTS 1,31Z79_7÷o) INS I,I_875_÷_12 DEM 1,5_U_592÷0C

SFM 5,_77922.')_ _BVS Io_IS333o*_2 SWAB -2o278Ba&4÷_3 ECCS [._37512_+00 INCS 1,5200294÷O2 BANS 1,79674B2+_2

APFS _,_gE_52g+_ tiPS g.96qQ93_÷]2 FW 2,126g_27÷U5 DEMP _,72752bB-0_ RAMP _*Tg_I86b+02

CI_CUAU)NA_ FNT_Y ANO T{)UCHDOWN

_2 JL)LY !g69 17 HRS, _2 MINS, _3.@15 SECS G,M,T. _e_AN, HRS_ 38° MINS, 4qo211 SECS G,E,T. _ T _,_46_7)03+02 HRS

X 3.1001227+03 y -Io411909_+G_ Z -@,_2177_8÷02 DX 1,3096@6g+0_ DY 2,808_B1q÷04 OZ I.@60g07_+_4

R 3.5_or975_3 DEC -Io388643Q+,'i RA -2,6_@7633÷01 V _,6146682÷04 PTH -6o666895_÷30 AZ 5.q6664J6+Ul

ALT 6.5@32_25÷_1 tAT -1.397_6b0÷1_1 LON }.32D3390+02 VE 3._861_26÷0_ PTE -6.96008Q_÷00 AZE 5.8_13_3÷01

SWA 1.677q771_n5 ECC 9o793611 n- _[ INC 3.3_@36gB÷01 RAN -2.1@63730+0_ APF -1.2bO7700÷Ul RP 3._613022+_3

INMP 6oS691_6S÷9h RA_ -_oSOAEA59÷,>2 DEM -[o5_13&7+0[ RAS _.21@9282+02 DES 2,0212166÷01 SEM 9,277@51g+0|

R_VS 3oZ696416+_1 PfPNA3 |,0C_7237÷_| FNTDT 2o3333330-01 ENTRG Io2850000÷03 LATTD -2,192772_*00 LONTO 1.5913?qg÷02

AZTD 5.5_P3gS*_I SEATD -3.3232886"_! DTSUN -2,365bI69+On



_,0
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1_ "71_13P.l

L_IJ';C_ TI vr I_ JISL_ 1_69 l? HRS, 54 WINS, 12.O80 SEES G._.T,

t_JNC,_ 171_U'" I_R. |NJ_CTION OPPnRTUNITY 1

_CTH _KING _RRIT INSFRTION

16 J_ILY I°6 _ I_ _S, 5 _TN_. 35.5_3 SECS G._.T. *$$ _. HRS. 11. 41NS_ 23._13 SEES G.E.T. *$* T l.BqR6_ll-Ol HRS

-2._74_I+_ Y 1.7688750+_3 Z 1.1517784÷_3 DX -1.5228_78+0_ DY -1.717127(!÷04 OZ -I.126732q+04

_tT I._122467,32 L_T t.gC_753*fl LON 3.02_145÷'_2 V 2,_$67727+O4 PTH -S,6S8734_-_7 AZ 1,1777379+_2

_*_3q_3_+'_3 D_C 1.Rq6557_+_l _A 1,4_14451÷:_ RAS 1,1590465+0_ DES 2o1309052+01 RAN -1.TSaB_23-01

I';C _.33_2r_+_I _S 2. q61312_+SS

I _ "7161_P,l

3. _ "I_S PRIO_ TO TLI INITIATI_N

16 dilLY lq6q 2u _RS, 21 NINS, 2S.S_@ SEES G*N.T* _** 2. H_S, 27. NINS. 13.479 SEES G.E*T. *** Y 2,45374417_3J H_S

x _.3"2;196+e3 Y -I.0756776+33 Z -6.7_q0_5_+02 DX 9.I_97903+03 OY 1.9964972+04 DZ 1.31597_g÷?.4

_LT _._o7722_o1 L_T -1,t002576÷31 LON 1.O210_61÷02 V 2,$617022+04 PTH 2.8258286-02 AZ 5._4_Sq32*Jl

T_&NSLIJ%8_ INJFCT_ON INITIATION

1 _ JULY lq6 ° 23 _RS. 24 M|NS. $5.5_ SEES G._eT. _$_ 2. HRS_ 3_o _INS. 43o_79 SEES G.E.To *$* T 2.$12_77_q_0;) HRS

X 3,_4:_15_÷_3 Y -_,5934326+02 Z -1,_q87236÷_2 DX 2,9R52861÷0_ OV 2.1271235+0_ OZ 1.3_S_808+_4

ALT o.4gq_772÷31 L_T -3,25q7379÷_ LON 1.13_2q61+_2 V 2*5614722+04 PTH 3,63_185--32 AZ 5.6927227+01

R 3.$37_o1_+03 DEC -3.23_5_8+_ RA -S.BO_TTO9+DO RAS l. LbOG2)4_02 OES 2.1292971÷01 RAN -_.B37_q_3-_l

INC 3°3213_17_0] _ASS 2.93n3SS6÷_5

Ta_SL(_Aq |NJ_CTION TErmINATION

16 JULY lq6q 2_ H_S. 3 _ M|NS. 17.153 SECS G._.T. _$* 2. HRS. 36. _INS. 5.073 SEES G.E.T. *** T 2._I_O_IT+P _ HRS

X 3._^3_344+03 Y _.9530_01+02 Z 6.75S6986+_2 DX -7o6526753+03 OY 2.q54q647+_4 DZ I._37.)III+_

ALT I._3_3101÷02 L_T I.OR64Q_8+J1 LON 1.342412_÷C2 V 3.5625918+0_ PTH 7.0643_0_+0_ AZ 5.9_47774÷i_I

R 3.6('6_$76_03 DEC 1.0796253+01 RA 1.63L6S22+_1 RAS 1.1600580÷02 OES 2.12923S2+31 DE4 1.7q4622_+'31

5E_ 2,_02722_÷31 R_VS 8,S062767÷C1 RAN -1._22175_+03 INE 3.20_183_÷U1 ECC 9.7622516-31 S_A 1.493740_÷_

_P 3.S_13_+O3 AOF 6.373560g+3C IN_P 3.$5_7_30÷_3 COTLI -4.5902377-_I O&ZTLI 1.207_17÷_ _ASS 1.3713396+t5
p4_p 1.55_316O÷_S

IO _71613_.I

TRANSLL_R INJECTION * 2 HOURS

I6 JULY 1069 22 HRS, 3_ _|NS, 17.1S3 SEES G._°T. $** 4, HPS, 36. _INS, 5.073 SECS G.E.T, =** T 4.6_140q14÷_) HR_

X -l.6r33804_4 V 1.20679O6÷_ Z 7.2A71818÷(3 OX -t.3597383÷04 gY 3._929631÷33 OZ 1.9639444+03

ALT 1.79373S7,n4 L_T l.q97723q÷_I LON 2.30_7551+_2 V I._17556_+04 PTH 6.59_5369+01 AZ I.IS58707÷C2

2.1_40q47_94 D_E 1.99S7367÷t_1 RA 1.4333291+U2 RAS 1.16089_4+32 OES 2.127_457+31

Iq "?l_Ir_.l

L'IN^_ _IT TNSEaT[_N BUrN INIT[ATION

1 q JULY lg6g 21HRS, 2_ _INS_ 7.51 _ SECS G,_.T. _** 75. HRS, 31, _INS, 55,_29 SEES G.E.T. *_= T 7.$532_35+31 H_S

XL -o.q_4_69÷32 YL -I.75573q?÷_2 ZL -9.2qSTq77÷rl OXL -3.0723#35+02 OYL 7.3513_76+33 DZL 3.75B5214+C.3

XS -I.''_4211÷_ YS -1.S_3_46÷02 IS -2.2_683_7÷01 OXS 4.094_310+0_ DYS R.2559664÷J3 DZS T.71120._.I+_2

ALT_ 7°903381_+31 L_TS -1.2416397+_0 LONS -l.712q_79÷02 VRS 3.2920_16÷03 PTR -q.OTRBG4I_ AZ_ -q._79_113÷_1

tl_ 1.7_63_31÷02 LIN 1.75367_3÷02 LAP 3._4615q2÷rl LTS 1.3121601+9 _ L_S 1.14_612+;2 DE4 1.3511_74+_
_=TA l. SOOTR57+ql R_TA -l. TlgIS15÷02 _ASS g.51qq43_÷C4 ORTX -2.8qR8521÷03 ORTY -3.9554C7_÷G2 DRTZ 2.35RSgl_+_l

LHN_R _IT INSERTION BUPN T_INAT|ON

IO JIILY Z969 21 HRS. 32 _NS_ 12.713 S_CS G._.T. $$_ 75. HPS. 39, _INS. ,631 SECS G,E,T, *** T 7. S_335387_01 H_S

Xk -_.7272089_02 YL 2,3005691÷02 ZL B.R967_38+_l OXL 1,1772163÷03 OYL _,927C621+03 DZL 2.1136337+_3

XS -_.62237_S*02 ¥S 2.6113_Bq÷_2 ZS S.TTS7531+G3 DXS 1._142857+03 OYS 5.3/51262+03 DZS 1.1575132÷_2

ALTS S.856410_÷nI LRTS 3.3190472-01 LONS I.64_1670+02 VRS 5.S012878÷03 PTR 2.8981411-01 AZR -B.BTg_q87+_l

LI'l 1,787477_÷02 LAN -1.7981_43+_2 LAP -_,13BBZ_3*OO S _AS l.O52590_÷03 ECCS S,300OBqU-32 PEPS 2, I_53933+O_

RPS 9.968_271÷02 _POS 1.1083786_03 RANS -1.7953382÷02 INCS 1.5683872,02 LTS 1.3120838+30 LNS 1.1_39_40÷_2

L_E 3.26_052S-01 LNE -6oS663_23"00 TH_TA mB.262_Oq3+OJ BETA -I.6796216÷02 PROP 2o3_0205T÷G_ RARC 2.38gTlbl+_l

DELV 2ogIS_gTo÷03 _ASS 7.139734R÷n4 PLCHNG-_.IIS261_÷O0

I_ 371610R.I
CIRCUL&R|2AT[ON BURN |NIT|iT|ON

2r, JULY 1969 I NRS, 47 NINS, 3S.031 SEES G.N.T. $$* TO, HPS_ $3. _INS_ 22.951 SEES G.E,T. *_* T 7,98897085÷01 HRS

XL -q,Bn86BO?_52 YL 1+0656_q6÷ 02 ZL 4.90_qqOOeOl DXL 6,_TO 2050*02 OYL S,OlOOOl5+03 O ZL 2,1_0_2+03

Xq -q,76_SO?Se02 ¥S 2._033741_02 ZS 3,6196222÷_0 DXS 1.107566S÷03 OYS 5,3887531÷03 DZS 1.L80O479+C2

ALTS 5. B30349S÷01 LATS 2.0805S93-01 LONS I.bB_DB58*02 VRS 5.5026638_03 PTR -l.5542127-_2 AZR -8,877n192_1

L[N I,?R?_qIB_02 LAN 1.7797_q0"02 LAP -1,7_22287÷02 LTS 1.3088618÷00 LNS L,12224S8+_2 DE_ 2.6488578-_1

THETA 3._8B0_2S-0_ RETA -_o7qq9300÷02 NASS 7.13_79_÷_ ORTX -1.3850030+02 ORTY O,OJ00003 DRTZ _,_3_3r_
*t*_**=*_t_=*==t*=*$*¢**=*e*_=*=**t***t*t****$******=t*************=****************t***********t_=***=******tt*e**t**_=***$

I0 _7161_8.1

CIRCULARI2ATION BURN T_RNINATION

20 JtlLY 196q | HRS, 47 NINS. _q. R89 SEES G.N.T. _** 79. HRS, $3. MINS. 37. R06 SECS GoE.T. _$* T 7.98q38351+0l H_S
XL -q. BR22173÷q2 YL 1.106507B+_2 ZL 5._255G2_01 DXL b.9@400B_+02 OYL 4.87569q0÷03 DZL 2.0_32b04+C3

XS -9.73692qo#q2 YS 2.1333222+q2 Z$ 3.qOt#461÷O0 OXS 1.1_784B6÷03 DYS 5.2386524÷33 OZS t.l#851_+02
ALvS 5.q303264÷ql LATS 2,2_42774-01 LONS 1.676_199÷02 VRS 5.3641612+03 PTR 3.qS153ql-03 AZR -8,8773160÷_1

LIN 1.7R74929÷02 LAN 1.77@7663÷32 LAP -I.0S20_79+01 SmAS 9.973142B÷02 ECCS 5.2351510-0_ PEPS 1.9786_55+C3

_PS 9.967921Be02 APOS 9.q783636,02 RANS -1o7qS2S87÷02 INCS L.$683892÷02 LTS 1.3388SP2+00 LNS 1.12222#7+02

LT= _.R_33612-01 LNE -6.69S08qleO0 TMFTR -3,70_374_-01 BETA -1,799901L+02 PROP 9.6841992÷02 BARC 7.615_619-01

_CLV 1.38S02|0e02 _ASS ?.03Tgs2B_O_ PLCHNO I.SS937q0-06



C_ [ST PASS OVER LUNAR L_NOING SITE

_n J'ILY Eq6q _ HRS, 17 MINS* 5_.675 SECS _.MoT. _lJO. HRS_ _3. MINS_ _2.592 SECS G°E*T. =*_ T 1.0039fi16_02 HRS

XL ?o_65q_61+_2 YL 5.8729337+02 EL 2°_R2_395_02 DXL 3°_E90119÷03 DYL -3.T7_|755,03 OZL -I.6277315_03

XS qo132_468+_2 YS 3.999108A+32 ZS 1°278266_e0[ DXS 2°[52041[+03 OYS -_o9108179_03 DZS -9+3704_95÷0[

ALTS _.B_)lBRT+01 LATS T. 3_5_630-01 LQNS 2.36_T5|0÷0l VRS 5.36Z_802÷G3 PTR 3.863_832-03 AZR -9°1001357÷01

LIN E.T_TSSYl÷32 LAN l.b?_T_45+32 SEASV l.[_Sb8_÷_l

ID _71bI08.1

CSM PLANE CHANGE _URN INITIATION

71 JULY lg6_ 2 HRS, AO MINS. 58o_ SECS G.MoTo _10_o HRS, _6. NINS_ 65o925 SECS G.E.T. _ T 1,04779424÷OZ HRS

XL 7._C_5_22+_2 YL -5.693062_÷32 ZL -2o_661156÷02 DXL -3.3276086+03 DYL -3.B522099_03 OZL -1o63_6593_03

XS 5°_32_56_÷02 YS -R. 3588805÷_2 ES -1._52637_÷01 DXS -_._q69803÷03 OVS -2.9201085÷03 OZS -8.5919782,01

iLTS 5,RSlq867+01 LATS -8°3682265-01 L_NS -5.6980066÷0_ VRS 5.3625786÷03 PTR "8oqZb7986-03 AZR -9,0q18295÷01

LIN loTBTSbq7÷_2 IAN 1.6523597÷C2 LAP _o66E3398+01 LTS 1,_39_633+00 LNS 9°9539578÷0l OEN -5o9_739Q2÷00

THETA -1.3(62737-Q_ BETA 8.q9999_q+>[ MASS 3o667282q÷0_ DRTX 0.0000000 ORTY 1o6674890÷0_ ORTZ 0.0000000

CSM PLAN_ CHANGE _URN TERMINATION

Z[ JULY [9bg _ HPS, _0 WINS, S8.gI5 SECS G.M.T° ***lO_. HRS, _6. MINS_ _6.832 SECS G,E°T° *_* T l°O_7Tgb75_02 HRS

XL 7°Tgqsblq+_2 YL -5°69RB2R7÷32 ZL -2o_6854_Teq_ DXL -3°3339066÷03 DYL -3.8562386÷03 OZL -E.618_50_+33

X5 5._257267÷_2 YS -8o3632_6_÷n2 LS -[*_537g_B_Ol DXS -_._99_208÷03 DYS -2.9168351÷03 DZS -6.9385989÷31

AL'_ 5, qSEq73g÷_l LATS -8,354902T-C| LONS -_oT_2616B÷UI VRS 5.362b046_03 PTR -8,925/908-G3 AZR -g,O741627*Ol

LIN I,TRR_IAb÷_? LAN 1.7129_21+:2 LAP 4o_820573+C1 SMAS 9°q716_qb÷OZ ECCS 2,[807b_5-3_ PERS 1*gTBlqll÷qC

RPS _.q_7_I*32 APOS 9,q73B2_0÷_2 _ANS -1.TqIRb3b÷02 INCS 1,56q7635+02 LTS 1.2895_Zb÷OO LNS 9. q539_T*ql

LIE 2._7774_+t) LNE -7.2bgSlSZ+Pn TH_TA 1,741bqBZ-n3 BETA B.98245C3÷01 PROP 5.q243164_01 BARC _,_39_777-)2

_ELV l,_qQ_+'l 4A5_ _,5_i_58b_4 PL_HN_ 1,7655667--_I

CS u ?'_ P_SS qV c_ LIIN_R LANnING SIT_

21 JUL¢ 1_6 ° 1_ HRS, _B MINS, _q.534 S_CS _.RoT, ***122, HRS, _. MINS, 46._5l 5ECS G,E,To === T l°22079573÷q2 HR5

xt _.I_S_P_+P2 YL T.211_26_÷'2 ZL _._243264+C2 DXL 4.1q_334q÷03 OYL -3._4_0112+33 DZL -l.31q2224÷;)

XS °.132_73_2 YS 3.99g0615+'12 IS 1.2767977+Ol DXS Zo1521O65+b3 DYS -_.9111_25÷33 OZS -7.8}T9266÷Oi

ALT_ =,B_9_C_÷_I LATS 7°337_R77-31 LQNS 2.3647432+GI VRS 5,3625533÷03 PTR 5,3427518-K3 AZR -9,3_34414÷d1

LIN !.7_T'5+_2 LAW i,_24_g34÷2

TqANSEA_H I_J_CTION B=Io_; I_ITIATI_N

22 JJLY l°6q _ H°S, _ WINS, 7.59_ SECS G.MoT. *==13l° HRS, R. MINS, 55.5]5 SEES G,E.T. *** T I,311_B75_Q2 HRS

XL -q,34^_b17÷_2 YL -3,2247391÷_2 EL -l.3ngg3b_÷02 OXL -I,8671396+03 OYL _.6oq278_÷03 DZL E,gSqT2_T+n3

X5 -q.7297917+32 YS 2.1654522÷_2 ZS -3,2_2449[_u_ DXS l.lb488ll÷33 DYS 5,23521_5÷33 OZS l.321_769÷02

ALTS 5°B2gARil+El LAT5 -_o875268C-uI LONS Io67_5281÷02 VRS 5o36_2236+33 PTR -8,219245b-34 AZR -8.8g_8873+')I

LIN Io7BBRQ6R+Z2 LAN 1.5773062_n2 LAP 8.257_R6B-01 LTS I.2683315÷0) LNS 8.61_3173÷_1 DEM -I°2_96915,)i

THETA -_.7_727R÷_0 BETA 1.2589209+_l MASS 3o6A_2286÷0_ DRTX 3.2155_02÷33 ORTY T°i_5118g+O2 DRTZ 7°lTlO2_3÷_l

IO 7I_I_B,I

TRaNSEARTH INJECTION _I_RN T(R_INATI_N

2_ J_/LY _qAg 5 MRS, 5 MINS, 42.g51 SECS G,M,T, _*13_, HRSt 11. MINS, 3_.q68 SECS G.E.T° _* T 1.31191908÷02 HR5

XL -g. R25755T+')2 YL -I.TOTRn4b+_2 ZL -5°6q65255÷01 DXL -l°g6TI539+03 OYL 7.3777635+03 OIL 3.g2123_3÷03

X5 -q.21@T58_+_2 Y5 3°8_6116E÷02 ZS B.TS_3A15÷33 OXS 2°8809329,03 DYS 8.0569370÷03 DZS _.7810759÷02

ALT5 &._43_78_+01 LATS 5°_19593_-I31 LONS 1.573538_+02 VRS 0°5995B46÷03 PTR 3.00173l_÷00 AZR -_._15744_+01

LI_ 1,T412505+32 LAN _o6223809÷O2 LAP -1°835570T÷02 SMAS -_.T_3932g÷03 ECC$ 1.5815187+00 PERS _°_57575T÷O']

_P5 9._b6B40o+_2 APOS -4,_2454qg+_3 BANS -I.763_951_u2 INCS 1,5235720÷02 INMPS 1°7768014÷02 S_M 8.63T_gST+Ol

RBVS E*]BT37g_÷02 LTS 1°2682963÷_ LNS R°6)Bb2J)÷C1 LTE 3°57325.)Z+33 LNE -7°_323771÷0 _ THETA 4.2309R03÷_3

_ETA 7,7799476+00 PROP 1,q125290+0_ BARE 1,009_T_÷01 DELV 3.2q_7516+03 MASS 2.6355997+_ PLCHNG _°7688RB2÷OO

10 Tl_108,l

ENTRY ANn TOUCHDOWN

2_ JULY 1969 16 HRS, _n MINS_ 58,873 SEES G,M.T, _W_|gD, MRS, _6° MINS_ _b,TB7 SECS G,FoTo _ T Io90779_53+02 HRS

X 3°_gq4E_4+03 Y 1°8_08265÷n2 Z -I.9600797÷02 DX -_.2484528+03 OY 2°T_962_0+3_ DZ 2._257_7q÷}_

R 3°5rg?2q2÷{13 DEC -3.2014652÷_C RA 3°OIE203T÷OJ V 3.61g_773÷O_ PTH -b.50_O609÷_0 AE 5.D_Cb710÷OI

ArT b.5R3176R+OI LAT -_.2225865÷nO L_N E.T053_20÷O2 VE 3°5025590÷0_ PTE -6=T320055,_ AZE 4.8_6Btl_÷nl

SMA 2°294379_+_5 ECC g°8_90_-01 INC _.00_0138÷_1 RAN 6.8333520_00 APF 5.115_qg9÷o_ RP 3._64_073÷J3

IN up 1.2352825÷_E SEM l.lBOllqR÷02 R_VS 5°gRT_TqO÷Ol RAM -1.2359013+02 DEM -Z.4706213÷01 RAS I.Z38_16_÷02

DeS loqqq_232÷_l SPSPR 3.T24Bgb7*(,3 DVRFS 1.56_109q÷_3 RERNAD 1.1974483+01 ENTD v 3°3333330-0] ENTRG 1o2_500_3÷_3

LATTD l,;q_3_÷_l LONTO l,Rb&Aq23÷'_2 ^ZTD _°q56_57_+C1 SEATO -_,b166923÷33 OT5UN -4.T963211-01

I_ rTi6_OB.I

CIgCUMLIJNA_ PERICYNTHION

Iq JJLY 196q 21 HPS, 29 MINS, 25,_T3 S_CS G,M.T. _=_ 75. HRS. 35. MINS, 13.392 5ECS G.E°T. *** T 7.55870533÷0[ HRS

XL -q.G_l_R74÷n2 YE 6.5335_g_÷nl ?L 3.2117395+0_ DXL 6.D963645+.)2 DYL T._CB352÷33 OZL 3.8154g12÷D3

X5 -_.9(.1_3eL+32 Y5 1.155_551_2 15 3.2557668+OO _XS 9o6R07119÷0_ OYS 8.27195_6÷33 DIS ToTg65B_6÷_2

ALTS 5,_337327+_1 LATS 1,871350_-rI LONS 1o733_253+_2 VRS R.366H228÷03 PTR -1.Oq34E_7-JT AZR -8.4651851÷0E

tin 1,7463B29+02 LAN 1.75336_÷n2 LAP 7.813hRbO-_l LTS 1.3121191+0_ LNS 1.1¢418JB+32 DEM 1,337_q68÷33

SEN 5,8_07_85÷01 RBVS 1.21q7072._2 SMAS -2o27_0721÷03 ECCS I,_383_b2÷00 INCS Io52732_2÷_2 BANS 1.7932581÷02

APF5 _o_32_g6R+3q RPS 9. qbB30_2÷)2 RM 2.1261357+35 OEMP _og6gR769-O1 RAMP 1o7_8_B90÷02

ID n7161_ol

CIRCUMLNNAR PNTRY ANO TOUCHDOWN

22 JiJLy lq6q 18 HRS, 2_ MINS, _E.3a_ SECS G,MoT. _$14_, HRS, 30, MINS* 29.258 SEES GoE,T, *** T 1o_453R127÷02 HRS

X 3.12_5_43÷_3 Y -1.3316510+_3 l -8.8175630+_Z DX 1.2678134+0_ DY 2.7D37968÷O_ DZ 2.0366673÷04

R 3.5ng_33_+O3 DEC -1.4553376÷01 RA -2.3083505+01 V 3.61_67A8÷0_ PTH -6.496396g÷o0 AZ 5.619_2_7÷ul

ALT 6.5832230+91 LAT -l. A645469÷O1 LON 1.2D41276÷02 VE 3.491A591+0_ PTE -6.7797592*OP AZE 5.482_594÷01

SMA I.b747236÷_5 ECC q. Tg31RE3-Ol INC 3o6_568_5÷01 RAN -2.$106395+00 APF -1.1885871÷01 RP 3.4636_21÷03

INMP 7.g_67139+30 RAM -1.506q553+02 DEM -1.5660379+01 RAS E.21928Tl÷02 DES 2.02049E9÷01 SEM g.3227818÷_1

RRVS 3.3799_3q÷01 PFRNAD 1.0006082+01 ENTDT 2o3333330-01 ENTRG 1.2B50000÷03 LATTD -1.766q259+0_ LONTD 1.3775597÷02

A_TO 5o232B&7B+_I SFATD -3°2509966÷0] DTSUN -2o3_6_190÷00
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|D 0716_T2,2
LAUNCH TIfF 16 JULY |q69 [3 HRS_ 3_ _INS_ _,276 SECS G,N. To

LAUNCH ATI_UTH 72. INJECTION OPPORTUNITY 2

ID C_]60?2.2

EARTH PARKING ORBIT INSERTION

16 JULY 19_ 13 HR S. 43 _1bS. 9.317 SECS G._.Te _ _e HRS9 lit _INS_ 2_*0%2 SECS GtEoT. _8 T _.gn_lTET-O_ HRS

X 2.173557_+02 Y 2.9753806e03 Z l.q12q378_03 DR -2.5S19_57÷0_ _Y _,3644677+:_3 D? 7.T_333_B+q2

ALT _.33375_3÷O_ tAT 3.283850_*_I LON 3tO_BO793eOZ V 2.556T?2T÷06 PTH _.8g_157-_]8 AZ B. Tg_OZ36÷_|
R B.543q33_+03 9EC 3.266853_,0L RA Bo58ZIBSZeOI RAS _*[5T_56+02 DES 2oZ33q18_+0L RAN -3o_77_29-_I

INC _.27_oT85+01 _ASS 2.95BSZI3÷O5
$_e_w_e_eee_eee_eeeee_e_ee_eee_e_ee_e_eee_e_ee_es_e_e_e_e$e_ee_ee_e_e_ee_ee_e$_eeeee_eeee_ee_ee_ee_e_ee_

3oB _IbS PRIOR TO TL] INITIATION

lb JULY _9_q ]7 HRS. 60 H|NS* 39.77T SECS G.N. To _o_ %. HRS* 8o MINS. 5_.503 SECS GoEoT, _ee T %o|%B67296_0) H_S

X ]oEbO_&O6e03 Y -1*IBq96B_e03 Z -7o05R2_30_02 OX l*OOOlg09÷_% OY _.gT2TBOB*O_ _Z _°2BT3723÷0_

ALT g.R_60960+q_ L&T -l.l_6?qBS÷_| LON 1°60S9679+02 V 2.B_92_33+06 PTH 3.15_26_'."32 AZ 5o9[0_610+01

IO 0716072.2

TRANSLI_IR TbJECTION IbITIATION

|b JULY lqR_ 17 HRSt 64 _INSt q. TT7 SECS G,_,T. _ _, HRS_ 12, _INS, 2_,503 SECS G*EoT. *** T _,206B0630÷_O HR$

X B.BCI_t_+_ Y -_,TBZBll_e02 l -2°_355TbZeO2 OX 3.BT02_75_03 OY 2°12_054q+04 DZ l,373725B÷0_

ALT 9,RBSZI40+31 tAT -3,q6B_OBB*_O LON [.5_??|IZeOZ ¥ 2,5590083+04 PTH EoO?q1696"O2 AZ S° T44_64q*ol

R 3.5_24109_3 OEC -3,q42668[_0 RA -7,7780%T3_00 RAS 1,_588g_3+02 OES 2,131152_eC1 BAN -_.631SB15+0_

INC 3.276B101+_! _SS 2,9179817.0_

ID n71bu72.2

TRANSLI_AR INJECTION T_R_INAT|ON

16 JULY [g6q 17 H_S_ _g _[NS_ 2g, IB3 SECS G°NtT_ l_ %o HRS_ IT° NINSt _3°RTB SE_S G.E°T° _$$ T #,2q55_[8_+_0 HRS

x S._687_÷_ Y S,70520bT÷92 Z 6,23156T0÷02 DX -_,STS7861+O_ DY 2,951_212_04 DZ _,8B6_1_9+9_

ArT _°5qB_q_2_ L&T l,_021382÷O1 LON l,T2_3312_02 V S.Sb42312÷0_ PTH b,bZBB22_÷0q AZ 5*8_|qR3B+_I

3._r739_7÷_3 DEC 9°q585_60÷00 _A I._IqB_22÷Ol RAS 1.1589316÷_2 DES 2.13lOqqB+Ol DEN I.8355776+)L

S_ _ Z,3_lTE_S+q/ RBVS R. Zq239Z_*_I RAN -1.6315820_00 INC 3*Z768[01÷01 ECC 9.T626BOl-_. _A [,_97T02_+_5

_P $.55_T9_6+'33 APE _,2162205÷O0 1N_P _,_R_3602÷00 C3TLI _6.57B3902-01 OAZTLI _.3093_30 _SS _.3_R4212#_5

PPflP l. SaqS6q_*OS

TD _l_TE°2

TP&N_LIJN_ IHJ_CT|ON • 2 HOURS

16 JLILY _q6_ lq H_S, 4q _IflS_ 2q,15_ SECS G,B,T_ _$_ 6, HPS_ 17° MINS_ 43.87B SECS G.E,To _ l b.zqs52LS0÷?J HRS
X -1.55736B7+_ Y 1.230_38g÷0_ Z T.612_12_03 OX -1.3506_00+0_ DY _°7555_6T_93 _Z 2.1583781÷03

At; 1.7_B61_T÷_A LAT 2,093Oq_3÷_l LON 2,T_]2857_OZ V l,_184L80+O_ PTH b,5362085*O1 AZ I,LS80Ol_÷02

?,l_2B650._ D_C 2.O_l_272÷Ol RI 1,_IBT590÷SZ RIB 1.1597722÷0Z DES 2.l_gTObB+Ol

ID 0T16_72.2

LI)NA_ _RBIT INSE=TION BURN INITIATION

lq J_LY 196q IR HRS. 50 mINS_ 5_.BR_ SECS G.M.T_ _m 77. HRS_ 19. mlbS. 9.10R SECS G*E°T. _ T 7°73191967+01 HRS

xt -1,_c3257r÷_3 YL -1,5558365÷02 Zk -B,3995275_01 DXL -l,[B300_O÷_2 DYL 7,3SS5lT3_03 OZL 3,786T_17÷03

XS -l,3_2qB3+h) YS -I,S76210A*_2 ZS -2.29S5162_01 DXS 2.561577_÷01 DYS B.2B_3_03_03 DES 7,6_3TC,7÷02

ALTS S._224303÷01 LATS -I.2_OS_6I*O0 LQNS -l.TlSqTOS*O_ VRS 8.290071_÷03 PTR -9.I55b_Ob÷OO AZR -8._Bl2134÷01

LIN I.7_65612+D2 tAN I.TSS1723÷02 LAP _.6B_SSS+_l LIB 1.3141_56÷_0 LNS 1.15765_6÷02 DEW I.993_9_÷_3

T'_TA l._O2_RS÷Jl BETA -I,TIqZ_OR+02 RASS 9.$199_0_÷3_ ORTX -2,8891922÷03 DRTY -3.937350_÷C2 ORTZ -_.321B_03_CI

19 _Tlb_7_°2

LUNAR _R_IT INSFQTION BURN TERNINATION

1 _ JULY lq&q I_ HRS, 56 MINS, 59°592 SECS GtM°To **$ T7. HRS_ 2S. MINSt [_.314 SECS G,E.T, _ T T°7429b_29÷O_ HRS

XI -q._ _4_IB°+O_ YL 2,1@6TIQOe_Z ZL 9,66865 TT+O[ OXt l,E6669Bfi+O_ OYL 6,@O3gqBg'_3 OZL _°(}g_Z_TO÷OS
XS -g*_373q55÷C, 2 YS 2,Sfl0103S÷O2 ZS S*TOR_T+DO OXS I°]TI439B+_3 OYS 5°321879_" . DES 1o1591826+O2

_LT_ S.9701763+q! tATS 3.Z782713-01 tONS 1.6S0123&+02 VRS S.4969703+03 PTR B.438029P'OZ AIR -_.B7947CvR+Ol

1.7_7_7S2+02 Lab -1.7_B163q_02 LAP -1.E_2351+Ol SMAS 1.0S21659÷0S ECCS S.263S563-02 PERS 2.i_,95_+00

_.967B_60÷02 a_OS 1.1075_73_03 RANS -1.7R61311+52 INCS 1o5bB3853+O2 LTS 1.31_029b+00 LNS 1.1571333+02

1.TObO_03-Sl LNE -6,484_l&EeO0 _ETA -TeS_059T_00 BETA _.680_OBe02 PROP 2.3B022TO_0_ 8ARC 2._BB_qlB+01

DELV _.q159276+O3 _ASS T.13q7135+O_ PLCNNG-_,096921_÷O0

ID _T16CT2.2

CIBCULARIZATI_._ BURN INITIATION
Iq JULY lqRq 23 HRS_ l0 _TNSe 30,_T SEC$ G._,T, $o_ Rl° HRS. 3R° NINSe 4S.L71 SECS G°E,T* _m_ T 8°1645B807÷O1 HRS

Xl -9.qSbTqEl+02 YL _.191776b_01 ZL 2.0RbTSll*01 DXL 2,SRORROS÷02 OYL 5.03818SS+03 DZL 2°15_535a+03

XS -_,91153S5+02 YS 1,05744_4+02 ZS I,S59923T+O0 DXS B*BSSZ453_OZ OYS 5,4692261+03 OZS I.194639B_0_

ALT_ S*R28612_÷_1 L_TS 8. qL_BSIO-02 LObS l.T3qtOZS÷02 VRS S.501TTb_÷03 PTR -L.qOObkBb-02 A/R -B,BTSS75_÷Ot

LIN l.7B7_+_2 LAb X,7799BO0_02 LAP 6._B36785-Ol LTS 1.3|0_6_00 LNS 1.13S5919÷J2 DE_ 9,1_D91_B-OI

T_rTA I.OB_=_=-')I BETA l. EOOOOOO_OZ _ASS T,13_T735_O_ ORTX -lo37273_l÷OZ DRTY 0.0000_00 DRT_ b,6335QO 2-01

In _71_72.2

CIRCULARIZATI_N BURb TERMINATION

lq JJLY 1969 23 HR5, I0 MINS, _5,17S SECS G,N,T. o_ El. HRS_ OR* NINS, SO,Bq9 SECS G,E.T, _e T B. IR_qgT20_CI HRS

XL -_._497512,_ YL 5.9973_I0÷01 ZL 2.6022q_e÷01 DXL 3.2183132÷02 DYL 4.9987675÷03 DZL 2.O98qP_3÷03

X_ -q,Bqb_792÷_2 YS 1,1882706_O2 ZS |,B36730q÷O0 DXS 6,_021921_O2 DYS 5,32_8qq6÷03 DZS 1,163B639+O2

ALTS S,B2B4212+ql LATS I,OSSTT[e-01 tONS 1,73|$3_|÷02 VRS 5,36_$137÷0_ PTR -b.9_q22qo-os AZR -8,875T'_1+_1

LIN 1.7R7_BSS+C2 LAN 1.TTSq)6_÷02 LAP 1*1370q3_eO[ SBAS 9,9740675+02 ECCS 6.4227S27-0_ pERS 1.9789107÷0_
RPS _.767661,_ APOS 9.980_739e02 R_NS -1.7960_1_e02 lbCS 1.5683B6Z+OZ LTS 1.310B636e00 LNS 1.13SB710÷02

LTE _,260S26_-0_ LNE -6,6Lb_23TeO0 TMETA '-_.q._2OSBO-O[ BETA [.8000000÷02 PROP 9,$9_121|÷02 BARC 7.5_86785-01

D_LV 1.372 77_7+32 M_SS 7._3E7823÷0_ PtCHN_ 6,0B_0733-07
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ID _vlb_72*2

CSm =ST P_£S QVF_ LUNAR LANDING SITF

_ JULY [q_q tq H_S, 42 MINS. 47.1_2 SEES G.W°T. ===[92° HRS, |[* M[NS, [.qt6 SECS G.E.T° =e= T /°02183B66+O2 HPS

Xl ?,A2|74_b+q2 YL 5._952882_2 ZL 2°4[058gT+O2 OXL 3,3170_21÷03 DYL -3o85[[C6[_03 OIL -1°6583689÷03

X% _o1_32675+32 YS _oqqqB_OD÷a2 ZS ],2787180÷0[ DXS 2.[53036_÷0_ DYS -_,g[0_257÷03 DZS -9.3715350_0[

ALTS _._370_0_q[ LATS 7°3_779o_-_[ LONS 2.36_752_÷U[ VRS 5t3625237÷03 PIR [_5268677-02 AZR -g.[301603+0[

LIN [,7RT_53R+q2 LAN 1.67_6973_02 SEASV 1o056q832÷0[

IO _71_72.2

CSW PLAN_ CHANGE 8URN INITIATION

2[ J_ILY [96q _ HRS, 5 MINS, 52.796 SEES G°M,T. *=*[06. HRS, 3_° MINS9 7.5t9 SEES G,E.T° *== T [.36568755÷02 HRS

XL 7°65n576_÷(_2 YL -5,87242[0÷02 ZL -2,5378529_02 DXL -3._2qOOOO÷03 DYL -3.77_0622÷03 OZL -[.6029520+03

XS 5._338643÷02 YS -8.36[_B07÷02 ZS -[,_53_200_0[ DXS -_,_9572[[÷03 DYS -2.9[g8197÷03 DZS -8,5935562÷0[

ALTS 5o87R9_3_÷_| LATS -0o3506659-0| LONS -5.6980483÷0_ VRS 5,36[3654÷03 PTR -3.75950_-D3 AZR -9.0g_853_÷0[

LIN [.7e75660÷02 LAN 1°_52_379,1)2 LAP 1.175|56T_02 LTS [.291583_+03 LNS l.O08565q÷d2 DEM -5°3_82155+09

THETA -}._q_6605-05 B_TA 9.q999_+_1 MASS 3,6_8tIZ_÷U_ ORTX 0.0003000 DRTY |.647_890÷01 DRTZ O.OO000_3

IO _71_r77.2

CSM PL&N_ CHANGE _URN TERMINATION

2[ JULY 19_9 _ HRS, S WINS= 53,705 SECS G*M, To _*=136, HRS, 3_, MINS9 8,_2B SEES G,E*T, =_= T I°0556q_8_02 HRS

XL T._5_3_+q2 YL -5,8780711÷n2 ZL -2,5_32393+U2 OXL -3,_323175÷03 DYL -3°T780156÷03 DZL -[,5867130,03

XS 5.&27_34R÷)2 YS -8.3655_77÷P2 ZS -Io_5_5RZO+GI DXS -_,_981609e03 OYS -2°9[65673÷03 D/S -b,9_q[792÷O1

ALTS 5,_78q_95+_[ LATS -_,3571_3C-_1 L_NS -5,7326577÷01 V_S 5,36_3712÷03 PTR -3,7662878-_3 AIR -9._7417q3÷0[

LIN 1.7888111÷32 LAN 1o7129135÷_2 LAP [,_qq5_[6÷G2 SMAS 9.97250[_÷02 ECCS 7.37_3U96-35 PFRS 1.q78_4_÷3_

RPS g,9717665÷_2 APeS g°97323_2÷_2 _ANS -1,Tq2573g_2 INCS [,569732_÷92 LTS |,2315836÷C_ LNS |,(;_RSb_÷r2

LTE [.g2_78_2+_0 L_E -T.22531?T÷_ TH_TA ;,73/_529-_3 BETA _,9R243_3÷C_ PROP 5,92_8_6+0[ RARC _,6917946-C2

DELV I._474_0_÷_I _ASS _,6_BI_T÷_l_ PLCHN_ l.T&SgABl-_[

C_'! _'4 _ PA_S C]V=_ LUNAR L_NDING S_T_

_| JILY [_69 _7 H_, 2_ _I_S, 1._7_ S_CS S,_,T, **_123. HR_ _2. _INS, I5.797 S_CS G.F.T. **= T t.23_71C, 55,C.2 H_S

Xl %._T_36R+92 VL T.._672119+',2 ?L 2._6_375_+C_ 3Xl _.110_7_÷3_ OYL -_.[371_h_÷1 _ OZL -I.3571_i_*E3

XS _.132_1q÷02 YS _._q9.)222÷^2 IS [.277_3_6-3[ DXS 2o[531113÷_3 DYS -_.910qq8_÷33 DIS -7._0971_2÷9[

ALTS _._8_2÷n1 LATR 7.3_bqn_8-_I LqNS 2,36_73_0÷1_ VRS 5°362825_÷q3 PTR |o582753_-62 AZR -q,_B3_735÷Ol

LIN 1.778_57÷B2 LAN _o62_':_53÷$2

IO "_13r72.2

T_ANS=ARTH INJFCTIUN n,JRN INITIATION

22 JULY 196g 2 HRS, 27 M_NS_ oB_ _ SEES G,w,T, *==_32. HRSt 55, MINS, [5,53 _' SEES G,E,T, _e T _,32q20980÷02 MRS

XL -9.lgtS'71÷q2 YL -3.572_576÷_2 lL -1°_635o37÷C2 DXL -2.06q566_÷0_ DYL _.53_057[÷03 OIL 1.9388_03÷Q3

XS -q._2r13a+_2 YS 1.52_5_8R_02 IS -_,53q[_8+OJ Oxs 8°_88_5_6÷C2 DYS _°3l_0_830÷03 DZS l._]R2_B4÷32

ArTS 5._783167÷31 LATS -2.5916531-n_ LqNS i,T[22620÷_2 VRS 5,36_00_B+33 RTR -1,305g_78-02 AZR -8. B923_5*31

LIN l.TH_RDIE÷n2 tAN 1,5773630+02 LAP 2,_579_2[÷d_ LTS [,2706552÷30 LNS 8.7_33C8_+01 DEW -I.1_6_39+01

THFTA -_.1_86285_90 BETA [.2871790÷hl MASS _.66q0567+C_ DRTX 3,[209676÷03 DRTY 7.[0[7279÷02 ORTZ _.6_35328÷0[

I0 _1_^T2.2

TRAN£_ARTH INJECTION _tl_N TERMINATION

22 JdLY _359 2 HD_, 29 MINS, 32._6 SEES G,M,T. ==t[32, HRS_ 57, MINS, _7,[6B SECS GoE,T, *_e T |.32q63_2+_2 M_S

XL -g,7338_52+'2 YL -2,121_q8[_2 lL -7.52q8692÷nI DXL -2o32_u[3B_03 DYE 7°2)?_[6T÷03 OZL 3,R_n53_÷C_

XS -q,_7_2_3÷'2 YS 3,[81_:)J7÷_2 ZS 7,[320422÷u0 DXS 2,27_3323÷03 DYS R,[_5059÷03 DZS 8,T[[6816,02

ALTS 5._B2721+C._ LATS _.OgO[723-nl LONS [.61_3125÷02 VRS 8.50_68_q÷03 PTR 3.0003G40÷00 AZR -_._[33957÷J[

LIN [,7_1_6_÷C2 LAN 1,653983[÷_2 LAR 6,8180326÷00 SMAS -1°8979223+03 ECCS 1,5252070÷00 PERS 5.19_4003÷00

RPS _,9_R')212+72 APeS -4,7925_67÷_3 RANS -L,76309@R+02 INCS [,5238075÷02 INMPS _,7730519÷02 SEM 8°5)_912_÷0[

GRVS I.'59_471_÷q2 LTS i,273_2_q÷nC LNS @,7_[|_3÷0_ LTE 3°_3_9833÷03 LNE -7,_B[5361÷00 THETA _,_777_[÷30

BETA _°iS[_?12÷]t PROP 9.8829135÷_3 BARC 9.77_5qT0÷C3 DELV 3.20[086_÷03 MASS 2.663775_÷C4 PLCHNG _.Tq27826÷OO

ID ^_15"T2°2

ENTRY AND TOLICH3OWN

2_ J:ILY 19_9 lb H_St 37 WINS, 57, q17 SEES G,M.T. **=195, M_S, 6, MINS_ 12,_35 SEES G,E.T, ==e T 1,95_C3513÷G2 MRS

X %5 L9_25+_3 Y 1.383_R_*_2 Z -2.qh79?BI+_2 DX -3°8163875÷03 DY 2,T_gBB_÷_ OZ 2.3245362÷_

_oS_97_tD+_ D=C -3,377_67_÷_ RA 2,2N23_53_33 V 3,6L7_66÷0_ PTH -_.5)39315_3P AZ 5,C11Q_79+01

ALT _.5Q&7743÷01 LAT -3._01_T3+,) n LON 1.735_137÷C2 VE 3.5002276+0_ PTE -6°7329067÷0D A_E _.8_7957[+01

SWA 1.9679775÷05 ECC g°823q62_-:l INC _.0_]3_99÷0[ RAN 6°2958535÷03 APF 7.8577_37÷00 RP 3._5_823÷03

INWP I,22_56RR÷^I SEW [.[798423+_2 RBVS 5,gBlsbT6÷O[ RAM -l.21521gO÷02 DEM -2,_69862_÷01 RAS 1,2383957,02

DFS 1._9('ThT&+C1 SPSOR 3ogT5_561÷_3 _VR=S 1.6b126q2÷(3 PE_NAD I,12_57_2+01 ENT_T 2,3_3333,_-01 ENTRG [,2_51nU'_*O)

LATTO 1, 7T_lbg+_l L3tlTD 1,Bbbb_7R+n2 A/T!I _.952gBb_÷01 SEATO -T.367B195+)) DTSUN -5,3_010_3-nl

CIPCUML'INA p _ERICYNYHION

Ig .lilly [gbq }B MRS, 56 MINS, [_.|]_ SEES G,MoT, _*= 77° MRS, 22, WINS, 28°82q SECS G,E,To *_ T 7,73T_67_8+0_ HRS

XL -q°_2_57_÷32 YL _.T297_62+_1 _L _.lI_26_÷C[ DXL R,_762_5_÷32 DYL 7o3Q5_825÷C3 OIL 3.8_6"12lq÷83

XS -9,0"12218÷q2 YS _°1_bTqla÷;2 7S _,_OSQ_1R+_13 DXS 9,60B0553÷C12 OYS Ro2723762÷C3 _ZS 7,TSq_587*_2

ALTS _°_25_601÷_] LATS 1.9ST_ln_-nl L3N_ 1,733q326÷02 VRS B.36_|515÷03 PTR 1.56_080_-07 AZR -8o_b6_9_1÷_1

LIN 1.7_6_13÷_2 LAN 1,75_R_75+02 LAP -),1850272-01 LTS 1,31_06_2+03 LNS 1,1573677÷32 O=W 1,glq/_ll÷30

SFW 5,76hBRTT÷_[ RRVS [o2233_4R÷_2 SMAS -2.27bq79u÷03 ECCS [._377_9R÷00 INCS 1,5275632÷02 RANS 1,7956870+32

APFS 5,1582551÷_ RPS 9o9_7_7)g÷02 RW 2,12856_[÷P5 DEWP 3,_68192_-0[ RAMP [.7q_3_82+02

ID "7Z6n72,2

CIPCUMI. UNAR =NTRY AND TOUCMDOWN

22 JULY [9_g 15 HRS, 57 MINS, Iho_QQ SECS G,WoTo =_*[_6o HRS_ 25, MINS, 25o218 SEES GoE,T, _=* T I,_b_23672_02 HRS

X _,3RS_B69÷93 y -[,_03189G÷03 Z -Bo0765_02÷02 DX [o3471159÷0_ DY 2o695_4q3+3_ DZ 1oq96_BbB÷O_

P B,5(.BqDhl+_3 DEC -[._9g_gSq÷nl RA -2,_5_6_8+0_ V 3,61_7032÷0_ PTH -b,50B9_35+00 AI 5,6_79350÷C1

ALT &,_B32_86÷01 LAT _[,508555_÷01 LON [,5602[10÷D2 VE 3o_9_5782÷0_ PTE -6,79_861_÷00 AZE 5,5635772÷01

SWA 1o6752_[6÷_5 ECE q,7q32582-01 INC 3,SqlD096÷O[ RAN -2,7522186÷00 APF -1,3013247÷0[ RP 3,_63_253÷03

INMP T,_125225÷00 RAM -[,517051)3÷02 DEM -1,5073626÷0[ RAS 1,2182681÷02 DES 2,D225_72÷01 SEM 9,[q5_$76_0[

RBVS 3,2533175÷01 P_RNAO 9,q_5628[÷_0 ENTDT 2,3333330-0[ ENTRG [,2850000÷03 LATTD -2,42[B93R+O0 LONTD [,735_887÷02

A_TD 5.Bq6722R÷q[ SEATO -3,375RSCR÷,_[ DTSUN -2.6_29927÷00



L;

LAUNCN TI_ 1_ JULY _Obg 14 _RS_ 34 _TNS, 35.208 SECS G.R*T,

L_tlNC_ _ITH _1. TNJECTI_N ORPORTUNI_

F&CTH P_|N_ _RRIT INSERT|_N

l_ JqILY lq6q |_ HRS, 45 NINS, _6,5_5 SECS G.m.T. _ O, HRS_ I]° M[NS, 21.326 S_CS Go_.T, e_ T IoOg_S73_Z-OL HRS

-_o_hS_BC÷_2 Y 3.n358_b7+O3 Z I°72_9&02÷03 OX -2oS190_3g÷0_ DY -3,7945760÷03 DE -2,1Tgf34B_

ALT l,_27_fiI_+32 IAT 2, q285035*_I LON 3,055_5_7+02 V 2o55_7727+0_ PTH -l°1789031-07 AZ q.5_0_88_÷01

_._3_33_÷_3 gEE 2.9125gP_÷01 RA 1°012q91_÷02 RAS 1.157645_÷O2 DES 2.1331996÷01 _AN -g°2315122-O2

INC 3.a_1311q*nl R_SS 2,q71_53_C5

_o5 MINS PR|OR TO TLI INITIATION

_b J'ILY [o_q _R HRS_ _ NINS_ _,TSC S_CS G°MoTo _$ _, MRS, 5, MINS, _5.542 SECS G.E.T. *_ T 4°Cq320bITe0U HRS

X 3.?_53D_ Y -I.201BB25e_3 Z -_.3930_66e02 DX 9.85285_9_D3 DY 2°0_7_7_3_0_ DZ ]olTRhS_O_

_LT 9,7r_ST25÷_1 L_T -I.0_417q+01 LON I.Z533763¢02 ¥ 2,5599577eO_ PTH 3,B_55_--02 AZ _°2080_7_÷_[

TO _716r81.2

TRANSLUNAR INJECTION INITIATION

16 JJLY Ig69 l_ HRS, A3 MINS_ _,7_ SECS G.MoT. _ _. NRSe q* _INS_ 5.5_2 SECS G,E,T° _** T _°15153950÷0_ _RS

X 3.5_4_5+_3 Y -A°6_lbl3T+D2 Z -2.1_9R1_+02 OX 3°70512_1÷03 DY 2°19q01_9÷04 OZ 1°25650IA+C_

ALT _.T3_S35Z*_I tAT -3._IOSO6S÷OO tON 1_3710366_2 V Z°5_96386¢04 RTH 3°q26_gI_02 A_ 6.0537902÷0|

R 3,_1Z_?+_3 DEC -3.496_3&÷00 R& -T.5457245÷0_ RAS _.[Sg3L13e02 DES Z°1304663_1 RAN -l,3835713_'"

INC ?._C36_÷01 WASS 2.q31131B÷O_

IO "716:81o2

T_ANSL_N_ INJECTION TERMINATION

i_ .lILY lq_q i_ H'S. _q _INS_ lob_6 S_CS G._.T. *o_ _. HRS. 14. NINS. 2bo398 SECS G._.T. "** T 4.?_ b_q¢_ _cS

X _._1r5215÷_3 Y g.35e3733e02 Z 5,7971_33_02 OX -6.8731q81*03 DY 3,0_3_7÷_ Dl t._?_7_77,'_

ACT 1.5qlq03_+_2 tAT g.31BDA_q+_O tON I._AS_7_+02 V 3.56_50,5÷0B PTH _._lSll÷'_ ^_ _.17.:_._2+._

R 3.6_2_236+_3 DEC 9.259_616÷_0 RA 1.5258_5R+_I RAS I°1593.87_02 DES 2.135_0_t÷_1 D_ I.81_91_i+.I

ST _ 2._16_862+UI _8VS 8.3573380+uI RAN -L°3B35TO_O INC 2.96S036B÷_I ECC _.762575"~01 _ I._7_._

op 3._=37731+_3 A_ 5.ag797q6÷_O INW_ 1.164072S÷_ C3TLI -_°5BOBblT-Ol OAZTLI 3.0C03_0_ _S 1.375_÷

o_p 1.55_7_6=÷35

T*_N_LIINA_ INJECTION + 2 H_U_S

1_ J'ICr Io6q 2_ H_S. *q _INS. 1.636 SECS G.NoT. _$ 6. HRS. 14. MINS. 26,39B SECS GoE.T. *_* r 6.243666_9÷0J ,PS

X -l,¢Tq3140÷OA Y k.2_R_389÷Q4 Z 6,9161925+03 OX -1.35_0883÷0_ OY 3.74B3375÷0_ OZ I.q37_C11÷}3

ALT io7"_730T+0, tAT I.Rg3_g62÷OI LON 2.54T_567÷02 V I._183055÷04 PTH 6.506,g84÷0l AZ 1.132_qC. 7*_2
?.!33"_2_+'_ _EC 1.8_Igg_F÷Ol RA l._lSOBgB÷02 RAS I.1601892+G2 DES 2.1290185÷_I

ID nT16rBl. Z

L_INAF _RTT INSERT|_N fiURN INITIATTON

lq JJLY 196q 19 HRS. 4q MINS. 26°706 SECS G.M°T° _ 77. HPS_ 14, MINS. 51o4O6 SECS G.E.T. _ T 7.72_76377_CI _RS

XL -1°%_144_3+_3 YL -l°_747_63÷02 ZL "q,2024761÷01 DXL -2,0851208+02 OYL 7,309284T÷03 DZL 3*86_3264_53

XS -1._52C74,C_ YS -1.6227019+n2 ZS -2.5064300+01 DXS 1.1B0137_÷O1 DYS B.2_22532÷D3 D/S 8°57427"3÷02

ALT_ B.l.:2*_3q÷_l tATS -I°40872BA_OO LONS -Io7083834+02 VRS 8°2867396+03 PTR -9.3385236÷JU _ZR -8°A212nAR_31

tin I,7433271+_2 LAN I,755B5_5¢_2 LAP I,8734192+02 LTS 1,3133731÷00 LNS 1.1526763+02 DE_ 1.751_g3B+U

TH_TA 1.63Aq27*+_L BETA -l.70TOB&3÷02 _ASS q. SIqqAO_÷O_ OBTX -2.8qz2128+03 DBTY -4.53Bq214+02 ORTZ -3.065_q5+.:i

IO _TI_^81.2

LUNAR QOBIT INSF_TION BURN TERMINATION

lq J_;LY |969 I9 NRS, 55 WINS, 33,187 SECS G.N.T° _'_ 77, HRS, 20, NINS, 57.976 SECS G.E,T. _ T _,7349_377÷0_ HRS

XL -q,71222BO÷q2 YL 2°07_217B+n2 Zt 9.19B_30_÷Ol OXL _o2038387÷03 DYL _o9L93904÷03 OZL 2.1_07B_2.:3

XS -o.6_41712÷)2 YS 2o5_6245_÷02 ZS 5,6452q96÷00 DXS _.3585876÷03 DYS S,3273636÷_3 DZS 1o1607515+_2

ALT_ 5,_86276÷91 LATS 3,2_27780-01 LONS Io65210_0÷02 VRS 5.4990q_I÷03 PTR 6,BqTTO16"O1 _ZR -B. BTq32_7÷_l

tin Io?_TA69q÷C2 CAN -1,Tg79333÷02 LAP --l._)_Tgoeo_ SMAS 1o0525928_03 ECC_ 5.3054597-_2 PERS 2,1A5_C32_C
ROS 9._57_7_9÷C2 APOS 1.130A377_3 RAN5 -l. TqSO187_02 INCS 1.56B379_÷92 LTS 1.313296_0 _ LN5 1°1521572÷D2

LTF _,2_513g_'_t LN_ -b*_1_5962÷_0 TN_TA -7*1780190÷03 BETA -1*662_q6_÷02 PROP 2*3RBS32R÷04 BARC 2.3_56235÷G1

OELV 2.92TT246÷n3 _ASS T.131_076+0_ PLCHNG-4.TI9996_÷03

ID -TI_OBI.2

CIRCULARIZATION aU_N INITIATION

2_ J_lt_ lq6_ ,, wRS, q MINS, 37._99 SECS G,N,T. m_m RI, N_S, 35. MINS_ 2._B8 SECS G.EoT. _ T B.15R_O2_A÷_ HRS

XL -9. q_ITBnO_2 _L S.OI679R_+OI ZL 2°_6ZBIOT+OI OXL 3.08?l_09eOZ OYL 5,036976l÷03 OZL Z°L5384RA+,_3

_S -goRB°BSB2+02 YS _,2_09920÷02 ZS 1,g607_35÷00 DXS 6,B670062+02 DYS $._5R645_*_3 DZS 1.193S576"_2

ACTS 5,82_gsqB÷Ol L6T S 1,12709_8-0_ tONS 1.728_783÷02 _RS 5.S029_44)eO3 PTR -_o5558030-02 AZR -BoBTSTI31¢JI

tIN I.TR74B46+_2 tAN 1.78013BI÷02 LAP 4.333828_--01 LTS _.31_I006÷00 LNS Io1305686÷02 DEN 6.72A4132~Jl

T_CT_ 3°_R39273-Ol BETA 1,BOO0000÷02 M_SS T,1264677÷OA ORTX -1o3850000÷02 ORTY 0.0000000 DRT_ O,O000D_O

ID 0716CBI.2

CIRCULAPIIATIDN BURN TERMINATION

2_ JULY 196q 0 W"S, _ MINS, 52._0 S_CS G,_.T. ee$ _1. NRS_ 3_o NINS_ 1T,330 SECS G.E,T. e_* T 8.158B1472÷01 HRS
XL -_.g_3_61B÷q2 YL 6.2311520÷91 ZL 2.9820503÷01 DXL 3.b996861÷02 DYL _.9059210÷03 DZL 2.0975878÷.)_

XS -9, B72_495+_2 YS 1,37253qT*02 ZS 2,248_190e00 DXS T.38_207T÷OZ OYS 5,3121273+03 OZS 1.161965_÷n2

ALTS _._ 2_g32B+Ol tAT S 1.2926&O0_Ol tONS 1,T208506÷02 VRS 5o36_4630÷03 PTR 3,960827q"o3 AZR -_,BT58864÷01

tIN l. TR74R_÷qZ tAN 1.T_0_1_3"02 LAP --_,_17_6B8*30 S_AS 9.973_929÷02 ECCS S.BZI369L-04 PER S I.qTB65OA+O_

ROS 9,q67B_71÷O2 APOS 9°OTBO_86+q2 RANS -l.79573ql÷OZ INCS I,5683807+02 LTS 1.310097_+00 LNS I,I_05475+_2

LTF _o_621_2-_1 LNE -6.6_6703_÷00 THETA -3,79_1225-Q1 BETA -1.800OOOO÷02 PROP g,bT2BTlI+D2 BARC 7,6067843-01
DELV I._=Bn20Z+_2 _ASS 7. n2973QO÷0_ PLCHNG B.2_2111_--0?



25

CSM IST PASS OV_ Q LUNA_ LANDING SITF

2n JULY lq&g 2_ HRS, _ NINS, _,7_8 BECS G,N.T. _O2o HRS, 6, M|NS_ 4qo52_ SECS _,E.T. _ T [,02|13758÷02 HRS

XL 7,76_5562+_? YL 5,762_337÷n2 IL 2,_3T9860÷02 DXL 3.3552547÷08 DYE -3,8224l_2÷C3 DZL -I,647_22_÷q3

XS _,13331_2÷02 YS 3.gq92_56÷n2 ZS 1.2Tq_858÷C_ DXS 2,1520787*03 DYS -_.9_05679÷03 DZS -g. DT8_697+01

AET_ 5,R6_[062+01 LAT_ T, 3466850-O] tONS 2,8667385+01 VRS 5.3622676_B PTR 5o6_53760-03 A2R -g,[_O2ZB6_01

tIN 1,7_75_q[+32 tAN 1,67492T_÷_2 SEASV 1,_06T_5_÷U1

ID C716_,R[,2

CSM PLANE CHANGE BURN INITIATION
2_ JULY 1969 [ HRS, 4 MINSt 28.201 SECS G,N,T, _106, HRS, 29. MINS, 52°989 SECS G,E,T, *=* T 1,06498053+02 HRS

XL T,7_R169_+02 YL -5,80_3559+_Z ZL -2,5107507÷02 DXL -3.3917981÷03 DYE -3.8039291_03 DLL -1,6150176+03

XS 5,_32_653_02 YS -8.35927_0÷02 ZS -1,65_2696e0_ DXS -6,_969867_03 DYS -2,9197615÷03 DZS -8.596020T÷01

AETS 5,8_53571_D_ tATS -8,3573251-_! tONS -5,698125_+0! VRS 5,3623952_03 PTR -_,0865967-02 AZR -9.09_8_81.ql

tIN 1,T878617÷_2 tAN 1,6522718+02 LAP $.8qTS&BS+OI LTS 1,2908136÷00 LNS l.O035gO3÷02 DEM -5,5835708÷0q

THETA -7,Q_C_q4R-_5 B_TA B,qq99930÷_l MASS 3,6390699÷0_ DRT_ O,OODOO_3 DRTY 1.6_T6890÷01 DRTZ 0,0300003

ID _716_81.2

CSM PLAN_ CHANGE BURN T_RM[NATION

21 JULY [Bbq _ HRS_ 6 MINS_ 29,137 SECS C,M,T. _*]Ob* HBS_ 2 q, MINS_ 53*_99 SECS G.E,T* **_ T 1,06698835÷02 HRS

XL ?.Tn310A_÷02 YL -5, B10036S÷32 ZL -2.5_31692+O2 DXL -3.39535_1÷08 DYE -3.8079151+03 DZL -1.5988521÷03

XS 5,_2575C7+_2 YS -8._636301÷n2 ZS -1,655_291÷01 DX$ -_.699_216+03 DY$ -2°9|66965_03 DZS -b°9_ObSOO+01

ALT_ 5,8553_30+_1 tATS -_,363qqbO-Ol LDNS -5.7027258÷01 VRS 5.362421_+03 PTR -1°_8656_1-_2 AZR -9,0741892÷_I

LI_ 1.7_R8058÷)2 tAN 1.7E81357÷32 LAP S,AB_7_TT÷O| SMAS g.9716381_02 ECCS 2,23625_0-C_ PEPS 1.9781877÷_'_

BuS 9o06g_C2+_2 APOS q, q73_6_B+_2 BANS -1,7922925e02 INCS 1.56q7396÷_2 LTS },2g_BIBb÷UC LNS 1,0335Rq0÷02

LT_ i.qP26716÷ _ ) LNE -7.2626656÷]0 THETA 1°6223869-03 BETA 8,g82_219÷01 P_OP 5.g13q_75÷31 BARC _.6393737-_2

OELV [ob_&q_6÷_| MA_S _,633[58|÷34 PLCH_G 1,7656276-01

CSM ?NO oASS OV _ LUNA_ L_ND|NG SIT_

2i JULY Iq6_ I_ HPS, 22 MINSi 2R,_O SECS _,_,T, **i123, MRS| _7. _|NS, 53.233 SECS G,E,T. iit T 1.23798120÷02 HRS

XL 5,_5_6fi5÷_2 YL 7,122_5_+_2 ZL 2,g_R7bO5÷O2 DXL _,i_i7289_()3 _YL -3,102DRAb+OR _ZL -1.3_30_I_+C3

XS g*1331657÷_2 YS 3, gq_1_C÷_2 _S 1,27T_215÷01 D_S 2.1522125÷03 DYS -_,9|09_45+_3 _ZS -7,8162536+_[

ALTS _.B_25_÷"I tATS 7,340_37_-_[ L_NS 2,36_7686+CI VRS 5,_623792÷03 PTR 7.3816T_0-33 AZR -q,_BJB38C+Q_

tIN [.7_RR_I_2 L_ 1.6242847+C2

TR_NSCARTH INJECT|ON fiURH ]N|TIATION

22 JULY 19_q 3 HRS, 25 MINSt 5|,52_ SECS G,M,T, i*'132, HRS, 51, MINS, 16.316 SECS G,E.T, **_ T 1,32_54532÷C2 HRS

XE -g._q22q2+_2 YL -3,43920A6+_2 ZL -l,_o_7q80÷02 DXL -1,gq3_320÷03 DYL _,5635042"03 DZL I,g512117+03

X% -_._4765+02 YS 1,7673225÷_2 ZS -6,03D_673+03 DXS 9,5063095÷02 _YS 5°2786_22÷03 DZB 1.3lA5316÷_2

ALTS 5.q_5_)_3÷_1 EATS -2.3168380-_1 tONS 1,6978858÷02 VRS 5*866_788÷G3 PTR -2*0061538-_3 AZR -H.8qlb_lO+O_

ElM 1,79_8_7n*_2 tAN 1,5775685+_2 lAP 1,8391925+02 LTS 1.26q6555+0_ LNS 8,6933663+0! DEM -1*21C_22_÷01

T_ETA -_,378_RDl+_O BETA 1.2766263+C1 MASS 3,640328E÷0_ _RTX 3._fi_8233÷03 DRTY 7ol1_8979+02 DRTZ 5._9T_078+01

TRANSEARTH INJECTION 8URN TERMINATION

22 JULY }_q 3 HRSI 28 MINS, 2_.126 SECS G,M,T. _Ii1_2, HRS_ 53, MINS_ _8,_16 SECS G,R,T, i_ T 1,82896921÷C2 HRS

XL -_,_69_1_7+_2 YL -1,96TB_Tq÷q2 ZL -fl,B_61639÷01 DXL -2,192_898÷03 DYE 7,26_6705÷_ OIL 3,8729865+03

XS -_,DRi}725÷Q2 YS 3,_316199÷n2 ZS 7,7173bOA+OO D_S 2,5_07935÷03 DYS 8,1176962_08 DZS 8,T36_036÷02

ALTS 5._438375÷31 EATS _._26_939-0l tONS I°599DTBSe02 VRS B*5389816÷03 PTR 2,9999735_0_ AZR -8._1_2738÷01

tIN 1.7_llSnD÷q2 tAN 1,6423592÷32 LAP -_,43_86TO÷O0 SMAS -1.8278900÷03 ECCS 1,5_52570+Dn PERS 4,909S628÷30

_PS 9,9_bAg85+O2 APOS -_.6524_98÷03 RAMS -I.7615312÷02 INCS 1,523715_÷02 INMPS 1.TT371_5+O2 SEM 8,5568813÷01

RRVS _._,Thrq_g÷n2 LTS 1,2696209+_0 LNS 8.6912_77÷PI LTE 3,_90_335+3C LNE -7._8246q_÷30 THETA _,388_832÷00
BETA T,_80BT22÷_O PROP q,g_STgbg÷_B 8ARC 9,R_JQ2TO÷O0 DELV 3.23_5286÷03 MASS 2,b_58_84÷0_ PLCHNG 4,T82_858÷_CI

ENTRY AND TOUCH_OWN

2_ JJLY 196g 16 HPS, 3g MINS, 7.37_ SECS G,M.T, **_19_, HRS, _. MINS, 32.15g SECS G,E.T. **i T 1,94075b00+02 HRS

x 3,5",_4778÷03 Y 1,558Tq_8e02 2 -2.02_D610+02 _X -3,9838323÷03 DY 2,7_3284_+04 DZ 2.32A9319÷0_

R 3,5_97R7R÷03 DEC -B°306026q÷30 RA 2,5_97Aq_÷_0 V 3,6179588+04 PTH -b.50DO252÷_ AZ 5,01139_6+_1

AET _,5Rg2B_8_l tAT -3.32783_7_00 LON |,7053860÷02 VE 3,50103R3÷0_ PTE -6,T325412+3U A2E _,B_75C89÷_1

SMA 2,_782495÷_5 ECC g,B328q86-Cl INC _,0030015÷91 RAN 6._972166+0J APF 7o9b36701÷00 RP B,_6_3_5÷0_

|NWP 1.22847_5+_1 SEM 1.1799489+_2 RBVS 5,98_B_58+_1 RAM -1.2360970+02 OEM -2._7C1537_01 RAS 1,23RAn36+02

DES 1,9R_7508÷_1 SPSPR 3,R223R45+]3 DVRES 1,&_202_6_08 PEBNAD 1,151225_÷01 _NTDT 2,8333330-01 ENTRG 1,285_0÷03

LATTD I,'_5644+_I LONTD 1.R66_972+02 AETD _,g545_06÷01 SEATD -7_0775795÷03 DTSUN -5°13h296I-UI

1D 716_R1.2
CIRCIIMLIIN&R PERICYNTHION

lq JULY l_Ag 19 H_S, 52 MINSI 5Co5_'I SECS GoB, T, Ill 77° HRS_ 18, MINS_ 15,330 SECS GoE,T, eel T T,73_2588÷C[ HRS

XL -g._276611÷_2 YL 7.g05_169+_I _t 3,836378g+01 DXt 7,3552388÷02 DYE 7,3_g8256+33 DZL 3,_990385+03
XS -)°899_9_1+02 YS 1,15290_8÷_2 IS 3.9891659÷0D DXS 9,bS70qlB÷02 DYS 8,2_24_7_+n3 DIS 8,6727588+_2

ALTS 5.B}534qI+_1 tATS 2,26657_8-01 tONS 1,733_719÷02 VBS 8,3638_8_÷03 PTR -1,3966066-_7 AZR -8,404803o÷3I

tIN 1,7_O_22g+D2 LAN 1.7552_]7÷_2 LAP -6,3_29269-0[ LTS 1,31333_q÷OO LNS 1.152387_÷02 DEM i,737_3_0÷3_

SEM 5,81364BI+_1 R_VS I.2LBT74A+02 SMAS -2,27Bq_01+03 ECCS 1._373215+00 INCS 1,5213019÷02 RANS 1.7962489+02

APF_ _,72331_6+_0 RPS q,9664700+_2 RM 2°127652_÷05 DEMP _,35_12_-01 RAMP 1.7981974÷02

ID _T16_BI.2

CIRCUMLIJNA_ ENTRY AND TOUCHDOWN

22 JULY 1969 16 HRSI 82 M|NS_ ]5,T2_ SECS G,M.T° llel_6, HRSI 17° MINS, 4O°B1O SECS G.E°T° _i T i,Ab2_BBb+_2 HRS

X 3.1_122qR+_3 Y -1,4064230÷n3 Z -_._73830_÷02 Ox 1,3189221+0_ DY 2.7911512e0_ DZ 1.8803717÷0_

R _.5C9_Bq5÷03 DEC -1,3g74043+0_ RA -2,6394525+01 V 3,614675_+06 PTH -b,4670829+OG AZ _,9249870+01

ALT 6,5832333+_1 L_T -1.6062775÷01 LON 1,622717_÷G2 VE 3.686718B÷O_ PTE -6.7525333+00 AZE 5.7_822_b+0[

_MA 1*6778432÷08 ECC 9.7934767-01 INC 3,34q1117+01 RAN -2,3026274+00 APF -1.2881007+01 RP 3.4641060+03

INNP 4, qR04533+0C RAN -1,5122103_02 _EN -1.52B5825+01 RAS 1,2186487÷02 OES 2,021780B+01 SEM 9.2_28940+01
RB¥S 3.2786150+31 PERNAD 1,0006818+01 ENTDT 2,3833330-01 ENTRG 1.2850000÷03 LATTD -2.1_61564÷00 LONTO 1.6028809÷02

A_TD 5,542303B+_| SEATD -3.31B3079+01 DTSUN -2,362279_+0_
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I_ _?l_ _gC.2

LAUNCH TIWE 16 JULY lghq 15 HRS, 4_ P|_S, 4S,995 SEES G,M,T,

LAIINCH AZIMUTH 90. INJECTION OPPOkTUNITY 2

EARTH P_KTNG _BIT INSERTI_

16 JULY 19_g 15 H_S, 56 _INS, 6,323 SECS G,M,T, *** n, HRS, II, MINS, 20,32_ SEES G,E,T, *** T 1,88983063-01 HRS

X -I,=_94926+03 Y 2,_I_6418,03 Z t,5_9682+03 DX -2.3132471÷04 OY -9,8578171+03 DZ -5,2197331÷03

ALT 1,32171_5+_2 L_T 2,8794248_01 tON 3,0%8537_÷02 V 2,5567727+04 PTH -g,4312248-08 AZ 1,03U_917÷02

_,5_3_3_+_3 DEC 2.5648144÷01 RA 1,1819619_ RAS _,1581373_02 D_S 2,_323946+_ RAN -4,692n553-G2

l_C _,ac0222o+0! MASS 2,976Ab33+.35

3,_ _IN_ PRI_R T_ TL] INITIATION

_6 JULY 196_ 19 HRS, _fi MINS_ 38.726 SEES G,M,T. _** 4, HRS_ I, M|NS_ 52,731 SECS G,EtT, _* T 4.03131419+09 HRS

_,_÷_3 Y -I°186130(I+33 I -6,0635859÷02 OX 9,6_95316÷03 DY 2,b772408÷0_ D_ I,_%5_410÷04

ALT _.5700071÷_1 tAT -9._3tGgr+C_ L(]N 1,C_97834÷02 V _,56074_÷0_ PT_ 3,9585393,-02 A_ 6._q98426_0_

1'1 _716_9C.2

TRANSLItNAR INJECTION _N[TIATION

I% JJLY 1969 ]q HRS, 50 MINS, 9.72_ SEES G,M,T, *** 4, HRS, 5, MINS, 22,731 SEES G,E,T, *** T 4.CB964747÷03 HRS

X _,_n71053+_33 Y -4,3_785_3+32 Z -1,95505_÷03 OX 3,4823326+03 OY 2,22_9231÷C4 DZ |,2182113÷U4

_LT _.6_16q_+_I LAT -3.1_6775_0 tON 1.2085609+02 V _.5b03857+04 PTH 6.35_5771-C2 A_ 6.[538925+01

g 3,5399398+_3 DEC -3°1659688÷_10 RA -7,13_2320+00 RAS 1,1597768+02 DES 2,129699_÷01 RAN -1,31382_6"0.3

I_C 2,E521975+01 M_SS 2,9363_C9÷35

ID _716,_90,_

TRANSLUN_R INJECTIqN TERMINATION

16 JULY 1969 19 H_S, 55 MINS_ 3P._8_ SEES G,M,T, *_* _, HRS, I _ , MINSt 4_,193 SECS G,E,T, *** I _,1789A250_0 _ HRS

X 3,41_4_61÷_3 Y 9,7748753+32 Z 5,7606264÷02 OX -7,2147263+03 DY 3,0685784+04 DZ 1,6651C29+_4

AL7 1._144&1+_2 LAT 9.2615647÷"0 LGN 1.4260202+02 V 3.56_0054÷04 PTH 6.674475_÷09 AZ 6.27787_8÷01

P 3._)17815+_:3 DEC 9,203312O+.0 _A 1,5057792+01 RAS 1,1598143+02 OES 2,|296373+_1 OEM 1,7957229+GZ

S_q ?._665202+31 PBVS 8,4143543÷01 PAN -l,3138288+00 INC 2*8621978+01 ECC 9,762AZTq-GI SMA _,_953496_C5

RP _°S_2534_+_3 APF 5,_9232#R+'.0 INMP 1,3759_44--91 COTLI -_,5852967-01 DAZTLI 0,0000000 MASS 1.3775254*05

PRQD I,_5_6755÷08

ID _71_r_4.2

TPANSLUN_ INJECTIO_ + 2 H_URS

16 JULY inEq 21 H_S, 55 MINS_ 30,I_8 SEES G,M,T, *** 6, HRS, I0, MINS_ _4,193 SECS G.E,T, **_ T 6,17_94250+_ HRS

X -I,=93238_+_ Y I.2539131÷04 Z 6,6285356+03 DX -1,358_227+0_ OY 3,6614545+03 DZ 1.B183302+_3

ALT 1.7Q8_098+_4 L_T 1,8122612÷_1 tON 2,3835858+_2 V 1_#182211+04 PTH 6,5369016+01 AZ 1.1253934+C2

R Z,1337917+_ _ZC 1.813_3_2+_I RA 1.4179648+!_2 RAS 1.1606548+02 DES 2.1282490÷01

tO _716_93.2

II_NAR qQ_IT INSERTION BURN INITIATION

I_ JJLY 19_0 20 HRS, 54 MINS, 11.979 SEES G,M,T, *** 77, HRS, 9, MINS, 25,981 SECS G,E,T, *** T 7,71572173÷_I _RS

YI --g.gC5!379+_2 YL -1.7679084+n2 ZL -9.b621225+_1 DXL -2,9101857÷02 DYL 7,2955388+(3 DZL 3,0_5452+C3

_ -I,Jr53_62 +_3 YS -I,62289#3+_2 ZS -2o58_8019+01 DXS I._171303+01 DYS 8.239575b+33 DZS R._lOB427+r'2

AI_ _,11_2791+_1 tATS -1.4526170+_0 tONS -1.7083865÷02 VRS 8°2865623÷03 PTR -9°3604399+00 AZR -8.40525#q+01

LI_; 1.73_6_73+_2 LAN 1,7551158+02 LAP 1,75&7148+02 LT$ I°3125612÷00 LNS I,I_71739+02 DEM i.#_3_491÷00

T,,_T_ I._314R_2*_i 8ETA -I,7039525+32 _ASS g.519940_+3# DRTX -2,8937633+03 ORTY -_.6946_52÷02 ORTZ -2,8685587+_I

L _}_ .Salt I_ISf_Tl_N _U_N TERMINATION

c JlIY i_Bg 21 tl_S, _ MINS* 18,893 SEES G,M,T, *** 77, HRS, 15, MINS_ 32,097 SECS G,E,T, *** T 7,725_1381÷_I _RS

-_,733457_÷_2 YL 1,989_549÷02 ZL 8,8390532"01 DXL _.15_1832÷03 DYL 4.9299213*03 DZL 2.1351E1S÷n3

XS -;._227_'?+32 YS 2,5500647÷02 ZS 5°6551688+00 0X$ I°3642800+03 DYS 5,3263787+03 D/S 1,16058J7÷_2

AL_S _._4, _*'l tATS 3,2_86575-_I tONS 1,6518833"02 VRS 5,499S_89+03 PTR 4,5377465-01 AZR -8,8793348÷31

LIr_ 1. /47 + _ L_N -1. 7979004+)2 LAP -q,78_9480+00 S MAS 1o0525954÷03 ECCS 5,3039953-02 PERS 2, 1_54083+00

_PS 9. o_7.. .... _P_S 1,1084253+n3 PANS -1,795_858+02 INCS 1,5_83790_02 LTS 1,3124845e00 LNS I,I#b_543+02

LT_ ?._L_3-: _'JE -6.5997189+30 THETA -7.2105034+03 BETA -1.6578728+02 PROP 2.3913539÷0_ 8ARC 2.3982998+31

9ELV 2.93173_R+_3 _S_ 7.1285865+n4 PLCHNG-4,8856091+O0

10 _71639C,2

CI_CULARIZATION RURN INITIATION

2 _ J{/LY 1969 I HRS, 14 _INSt 37,592 SEES G.M,T, *** 81, NPS_ 29, MINSt §1,506 SECS G,E+T, *** T 0,14976406+01 HRS

Xk -9,950330b÷_2 YL 5.2628bl9+01 ZL ?,5927525+C1 OXL 3,2397396+02 DYL 5,03_1335+03 DZL 2°1533481+03

XS -9.8728397+02 YS 1,371361_+02 ZS 2,2_65886+03 OX$ 7,58_9952+02 DYS 5,_490459÷03 DZS I,Ig2_606+02

ALTS 5.8267623÷(_1 LATS 1,2913841-'1l tONS 1,7239378÷02 VR$ 5,8UZ87%0÷03 PTR -1,5554319-32 AZR -8,87587C7+21

kiN 1,7_7_3_+P2 LAN 1.7801503+02 LAP 4.858820#-_1 LTS 1,3092786+0Q LNS 1.12SOAbI÷02 DEM 4.0208098-31

T_ETA _,R_22624-01 8ET_ -1.8000000+n2 PASS 7.1236466+C_ DRTX -L.3850000+02 DRTY 0,030300_ DRTZ 0.03C_02_

10 071609P.2

CIRCULARIZATION _IIRN TERWINATION

20 JILY 1°6q I HRS, 14 MINS_ 52,337 S_CS G,M,T, *** 81, HRS, 30, MINS, 6,3_I SEES G,E,T, *** T 8,15C1761_+_l HRS

XL -qo9_16775+r)2 YL 6.4765089+01 ZL 3,1116542+_1 OXL 3,8_79588+u2 DYL _,90_9288+03 DZL 2,0970099+63

XS -9._3712"_÷02 YS 1,5023130+_2 _S 2,5_37645÷00 DXS 8.08255#2+02 DYS 5.331863_+33 DZS l.lbO308T+_2

ALTS 5,_2_7383+01 L_TS 1.#564593-nl LONS I,7133135÷02 VR$ 8.3643728+03 PTR 3.945_172-03 AZR -8.87bObOl+31

LIN 1,7PTARAr:+02 tAN 1.7831275+32 LAP -5.36Z]3_3+00 SMAS 9,9732164+02 ECCS 5,664702_-O4 PEPS [,97f16574+_0

RPS 9,_755_+02 APOS g.978_688+[2 PANS -1,795_062+02 INCS 1.5683808+02 LTS 1°3092758+0G LNS 1.1Z5J281+G2

LTE 5,5111887-hl LNF -6.6789425+_0 THETA -3.70224_2-01 BETA 1.8000030÷02 PROP g,66g0234÷02 BARC 7.bOARbA_-_l

O_LV 1.385n187+D2 MASS 7oD2bq563+_4 PLCHNG q,7520515-07



2";

C%M LST PASS _VER LUNAR LANDING SITE

2 n JULY [g6q 2[ HAS* 46 M[NSt 1_*_45 SECS G.MoT* *ss[02* HAS_ |. MINS. 24*049 SECS G.E*To *** T [*02023347_02 HAS

XL 7°b983765÷02 YL SoB36qqH|+q2 ZL 2.6678962+32 DXL 3*3981049÷03 OYL -_.7909292,03 DZL °1.6341362+03

X_ g.133236A+02 YS 3*gHq2136+q2 ZS 1.2783632+0L DXS 2*1520606+03 OYS -4°9106339+03 DZS -qo3790792+01

ALTS _*R6326ql+_[ CATS 7*_457927-_1 LONS 2o3647396+0L VRS 5°3623210+03 PTR 4oq662R03-03 AIR -9o[0_2336+0[

L|N 1o7R75_91÷02 LAN 1._74q644+_2 SFASV _°tb_T254+b[

ID 0716Uq_.2

CSM PLANE CHANGE _URN INIT|AT_ON

2[ J(ICY [969 2 HRSt 9 M[NS, 13,546 SECS G,M*T* *_¢|06. HAS* 24* N|NSt 27,550 SECS G*_*T. *_ _ [*06407653+02 HRS

XL T,773nblR+_2 YL -5,7299R65+02 ZL -2,481052_+02 OXL -3.3488886_03 DYL -3.8362788+03 DZL -[,6282075+03

XS 5._32403[÷02 YS -B,_592284+02 ZS -1,_543_9÷0[ DXS -4,4970060+03 DYS -2,9198182÷03 D2S -8.5935605+0L

ACTS 5.q_46373+_! LATS -_.357_8|4-0! LONS -T.6q8|610_01 VRS 5.362_2|+03 PTR -1.0313844-02 A2R -9.0918455e01

LIN 1._87_6_7+C2 LAN [.6523C96÷_ LAP 5.$779809÷0L LTS [.28996[1+30 LNS 9.9_09[|6+01 OEM -5.8546n84÷00

THETA -[.._A62925-94 B_TA 9.00_3+_1 MASS 3.636286_+0_ DRTX 3.3_00_0 DRTY 1.6474890÷0[ DRTZ O._DO_O0

ID _716n90.2

CSM PLANF CHANGE _UAN TERM|NAT|ON

21 JJLY 1969 2 HAS* g MINS_ [4,453 SECS G.M.T. **'106. HPS_ 24. NINS_ 2_.457 S_CS G.E.T. _*$ T |.06407H05+02 HAS

XL _.T_qO6_+_2 YL -_.73_7111+_2 ZL -2.4834638+02 DXL -3.352162_+03 DYL -3.8432995÷03 DEC -1.6119Q55_03

XS E°_2569_7+_2 YS °R.3635_05+_2 ZS -1.6555344_[ DXS -4._g94388÷03 DYS -2.9165564"03 D2S -b.940Lq63÷O[

ACTS _,qS_b2_2_n[ LATS -_.36454_7-0[ LDNS -5.7027_68+D1 VRS 5°3624684÷_}3 PTR -1.0314_72-02 AZA -9.074[_25+01

LTN _.T_RP_SB+_2 CAN |.7131775+_!2 CAP 5.3753675+J[ SMAS 9.97166q9+02 ECCS 2._[q8638-34 PERS 1.9781972+00

pP5 9._o_5_+_2 AO_S _._73P743+_ WANS -1.7_L9938+02 INCS 1.5697535÷02 LTS [.2899613+_C LNS 9.q_O_qH_+_l

CT_ Z._652_q+ _ LNC -T. 2b(7_+_C TH_T_ [.[_5037_-_3 _ETA _.q_?4|q_*U[ PROP 5.9064453÷_[ BARC 4.b3937CT-_2

O_lV _._,_7_+11 MASS 3,fi31'3A_÷_6 PLCHNG 1.765_3_-(_

C_M ?N_ _ASS _V¢_ LUNAR LAN_!NG S!T?

_l J'_LV I_6o lq H_S, _7 _|NS, 1_.127 SECS _.M.T. _*123. HRS, _2. _|NS, 2_.131 SECS G._._. *** T 1.2370781_02 HRS

Xl _._2561b'+.2 YL 7.18235_3÷)2 ZL _._[31_63+('_ DXL _.[76_550+_3 OYC -_._625033÷03 DZL -[.327[n24÷d3

XS _.i_31_°[*_2 YS 3.qqH[&48÷'2 ZS 1.277242g÷"I DXS 2.[52176q+D3 DYS -_.91"IgbsR*33 DZS -7.8165607+_I

ALT_ 5._lQq_b+J1 cATS 7.33g_562-'_1 L_NS _.36_7432+_[ VRS S.362_2[|+_3 _T_ b.77_2_5@-_3 AZR -_._83535J+')1

CIN _._AH6[_+)2 L_h 1,624328c+_2

ID "71_q'.2

TRANS_ARTH INJFCTION bURN INITIATION

?2 JiICy 1_69 _ HRS, 31 _INSe R.A_7 SECS G,M.T. _**[32. HRS_ _6. MINS, 22.851 S_CS G.E,T, *$* T 1.32773_[4_ HAS

XL -_.31291l'_+_2 YL -3°2H07848+C2 ZL -I,33q1728+_2 DXL -I.gOSgSO_+D3 DYL 4.594q007+0_ OZL [.qb42654+D3

XS -_.756_22.I÷'2 YS 2._4_Cg99÷II2 ZS -_.S_I[b2_÷DJ OXS 1.0975412_3 DYS 5.24qg2_9÷03 DZS 1.32C9_14+P2

ALT_ _._266_7+'_ LATS -2.C[2544G-_I LON_ [.6_IRgSS+D2 VAS 5.364397_+0_ PTR °[._755298-C3 AZA -Ao_!)39q+31

LIN 1.7qB_qTH÷_2 LAN L.5775645÷)2 LAP -[.753567_+02 LTS [.268766q+O_ LNS R.6379572÷01 DEM -|.236_653÷_1

THETA -5.fi75653_*_0 _ETA l.?6_lSbS÷_[ _ASS 3.6372_)_÷.4 DATX 3.Lq48813÷03 DATY 7._315751_D2 DRTZ 6.3_R532_0l

ID _71h:9_.2

TgANS_A°TH [NJrCTT_N B¢I_N T_RM[NATION

?? JqlLY 196q 4 HES_ _3 M|NSe 42.914 $_CS G,M.T. _**132. HASe 48* MINSe Sb.913 SECS G.E°7. *** T [.3_SlSR;Z'_+02 HRS

XL -9._q3_AT÷_2 YL -I.7925157+32 _L -6,D662383+OL DXL -2.041665[+03 DYL 7.342_165÷q3 DZL 3.9_5[596÷C3

XS -9.2737676÷_2 YS 3.7116_1+'32 ZS 9.3q37562÷00 DXS 2,7557382÷03 DYS B.0769308÷03 DZS 8. Tb3gTg_*32

ALTS _._434347+_1 LATS 4oB]44B3n-q] LONS 1.5818744+02 VRS 8°5789845÷03 PTR 3.0_71916÷0C AZR -R. 415374b÷_l

LIN 1.7_[2_rI4+02 LAN 1.6287r)n4÷_2 LAP R.6578_96+0[ SMAS -|.75[136[_U3 ECCS 1.5691557÷_O PERS 4.b)3bC?2÷_D

RPS g.g_bhq07+_ AODS -4.4gA9413+03 RAMS -1,7631564÷02 INCS [.5236266÷02 INMPS [.774459_÷U2 SE_ _.6[02q37+01

R_VS 1.)_17Fb2÷!_2 LTS 1.26fl7_21+_ LNS 8,6357778÷01 LTE 3.5494494+0_ LNE -7._8241L7+00 THETA 4.32114L3+_

bETA 7._45_b3+_)_ PROP L._q4_31_+'4 AARC [o_33_867+0_ DELV 3,2741366÷_3 MASS 2°63311R6+_4 PLCHNG _,7712_6.0 _

l_ C716"H_.2

ENTqY ANO TQI_CH_W_I

24 JIICY _ _ HASt _ MINS_ 22tA23 SEES _.M.T* **'192. HRS* SS° MINS* 36.A23 SECS G°E,T. **_ T [°HZQ2689S+D2 H_S

X 3°_997412+"3 Y [.74g3235+_2 l -1.g798274+02 OX -4. L632732+03 DY 2.7415073÷04 DZ 2°325_82q÷,_

R 3°5_96Hg¢+_ DEC -3,2337815÷_0 RA 2*B6[S[[8÷IJO V 3o_[8986[+04 PTH -6.5000387+_0 AZ S.3IOR_Bg+C, 1

ALT b°Sq_2362+_[ LAT -3.255[[54÷D_ LDN 1.7_53512÷02 VE 3.5020687+04 PTE -6°7321723+D0 AZE 4.847_275÷J[

SMA 2°213_216+_5 ECC q. B4351qn-_l _NC 4._O_OB_÷D| RAN 6.7223R95+ _ A_F Ro0691953+0C RP 3°4643659÷03

[N_P 1.233_374÷_1 SEM 1o18_)_4_÷_2 _VS 5._R2AP25+O[ RAM -_.235q646+02 D_M -2._7047D2÷_[ _AS 1°23R_123+32

DES _.q_73[q÷P[ SPSPR 3°69q_7+)3 DVPES Io55_IL24+_3 PERNA_ [,[8[g2g3+Cl ENT_T 2.333333_-3[ ENT_G 1,2_SOnO3+n3

[ATT_ ]°_[bb_2*ql LONTD 1°8b_6_9_ A1TD 4°9551544÷C] SEATO -6.7656648+_ DTSUN -4°90&2341-0]

C[_CII_IONA_ PER|CYNTNIQN

lg J_ILY lo6q 2C H_S, _7 MINS, 36°2 _ ScCS I_°M.T. *=* 77° HRS_ 12. M|NS_ _J,3_O SECS G°E°T° *** T 7°7213q721÷C1 HRS

XC -9.g35_Sq3÷_2 YL 7.0001827+0[ _L 3,48239_+C_ DXL 6,$462526+02 OYC 7.3448765+03 _ZL 3,9131642÷33

XS -9.89_qB6R+_2 Y5 1.15A4572+"2 _S 4o_277410÷0_ DXS 9.702326l+_2 DYS 8°2595825+03 DZS 8.g127g79+_2

ALTS _°R163ATO÷nl CATS 2.31547l?-31 CONS 1o7332S[2+02 VRS B.3639962+_3 PTA -[.9_463_7-07 AZR -d.3RA2811÷_[

L|N 1.7_6667÷02 LAN 1.754q04_+_2 LAP 7.[214213_0_ LTS [.3125187÷D_ LNS [.[_68A_5+02 DEM I._bH3414+3D

SEM 5°8_536A3+01 RRVS 1.213sqso÷_Z SMAS -2°27R3[b3÷O_ ECCS [°4374535+00 [NCS 1.5196201+02 AANS l. TqT340AcD2

APFS 4.262R955+_0 RoS o. Hb66737÷_2 AN 2.[26637[÷05 DEMP 5._534368-0[ RAMP [.798136_02

TO _716P9_,2

C|RC!JML(JNA_ ENTRy AND TOUCHOOWN

22 JiICY 1969 17 NRS, _3 WINS_ 29,934 SECS G.MoTo _**|46, HRS_ Ro MINSe 43,93_ SECS G.E.T. *** T 1o661455_2 HRS

X 3.1273123+_3 ¥ -1.3685256÷03 Z -A.[3[0738÷02 DX [°2758228+04 DY 2,82137_1+04 DZ [o8649037÷D4

R 3.5991435÷93 DEC -1.3397829÷0| RA -2.3634396*0[ V 3.6146573+0_ PTH -b,2BD3954÷OD A2 5,g512517+_[

ALT b°5_32692*D] LAT -|.34R3102+P1 LON [.276302_÷32 VE 3°6859746÷04 PTE -6o5581356÷0_ AZE 5o8251278+_1

SMA [o67R2149÷05 ECC 9°7934289-3| [NC 3.3040277+0[ RAN I2oL515882+0_ APF -[t24S55bg+_L RP 3o4_67C65÷03

TNMP 4.5243125+P0 RAM -1.506812[+_2 DEM -1o5520q93÷01 RAS 1.2190717+02 DES 2o020q270+01 SEM 9.2958049÷0[

RRVS 3o3b151|9+_[ PERNAD 1.0016499+_[ ENTDT 2.3333330-0_ ENTRO [.23S00_0÷03 LATT_ -1.6776588+0_ LONTO [°4574654+02

A/T_ 5.5R50268+0| S_ATD -3.22965b9÷0[ DTSUN -2.29HA032÷00
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[D 0716Cqe.2

LAUNCH TI_E 1_ JLILY |q69 _ HRS, _3 MINS, 56.603 SECS G.M.T.

LAUNCH A_[MUTH qO, INJECTION QPPORTUNITY

IO PT[6OOg.2

E&BTH P&RKING _RBIT INSERTION

[6 JULY [_6q _ HRSt _ NINSt |5.6_T SECS _.M.T. $_ 0. HRS_ _1. WINS. )[.055 SECS G.E.T. _,* T L.RgI81R8R-01HRS

x -2.2o6q_S_+03 Y 2.3413T88+03 Z [._42182¢÷03 OK -[_94704T2+0¢ DY -_.4359608_04 OZ -8.2710_79_.33

&LT t._166273+32 LAT 2.2386137+01 LON 3.0377246÷02 V 2.5567727÷06 PTH -5.658T368-07 AZ I.IO¢5P87+OZ

R _.5_3q_3_+_3 DEC 2.225_35+01 RA 1.3_511_+02 RAS 1.1SB6218÷02 DES 2.|3L5997_01 RAN -1.1750863-'_I

INC _,9_TIllb+nl MASS 2. qT29818+n5

lO _716n9_.2

3.3 MINS PRIOR TO TLI INITIATION

16 J'ILY 1969 2_ HRS_ 52 BINS. 11.2_4 SECS G.M.T. _ee 3. HRS. _8. M|NS_ 1B.662 SECS G.E.T. ee_ T 3.97128934÷00 HRS

X )°2qCTOqI+03 Y -1.1658163+_3 Z -6.1633170÷02 DX 9*6181783+03 DY 2,0597_92*0_ DZ 1.1962339*0_

ALT _.4578hOb+OI LAT -I.O05B21T÷_I LON 9.32NI558+01 V 2.5613817÷0_ PTH 3,4980455-02 AZ 6,168_240÷01

IO _716099.2

TR&NSLUNAR INJECTION INITIATION

16 JULY 196q 20 HRS, _ MINS_ _1.2_¢ SECS G.M.T. _e _, HRS. 1, _INS_ _6.6_2 SEC$ G.E,T. _ T _.q2962267+_ HPS

X 3,_1_52T÷O3 Y -_.05388_1+02 Z -1,05T_118÷02 DX 3*2318163_03 DY 2,2008392÷0_ DZ 1.26921_+0_

ALT _,_857986+01 LAT -3.0283961÷00 LON 1,0_96980+02 V 2tSblObLO+O_ PTH _.1766226-02 AZ 6.0Z_3U3+P1

R 3.5_87596+_3 DEC -3.0087235+h_ RA -6,5071736_00 RAS 1.1602359+02 DES 2.1289_16+01 RAN -1._13743+C3
IN_ 2.qBq_5_5_Ot MASS 2.9331707+05

I9 _716_99.2

TRAN_LI_&R INJFC_ION TERMINATION

16 JULY IO_9 2_ HRS_ [ MINS, 2.306 SECS G.M,T, _a 4. HRSe 7, MINS_ 7.793 SECS G.E.T, _ T _.IIBS3I_÷O0 HRS

X 3._60T79+.3 Y 9.915733_+_2 Z 6.15712_5+02 OX -T,55_9_16÷03 OY 3.0256258+04 OZ I.T28T156+O_

ALT _.S_917E3÷02 LAT 9.9085S53÷_0 L_N 1,2666645÷0Z V 3.5656186÷0_ PTH 6.6704992÷0C AZ 6.1632031+G1
R 3,6:0511q+03 OCC q,R_63686+_0 RA 1.6231272+01 RAS 1,160273_+02 DES 2.1288796÷01 DEW L, TT_772_+_[

S=M 2.5159018+01 RfiVS 8._5_T_5._1 R&N -1.3_I3760+_0 INC 2.98_3555+01 ECC 9.7622566-C1 SMA 1._q37698+05

_P 3.55133q_÷_3 _PF 6.5627722+30 INWP I._361827+00 C3TLI -_.5qq1_55-01 OAZTLI C.0C300_3 MASS 1.3760G_2+35

OcqO [.5_71705+_5

============================================================================================================================

[O _Tl6_qO.2

TRANSLIJN_R INJECTION ÷ 2 HOURS

16 JULY 1960 23 HRS_ I MINS, 2,396 SECS G,M,T, _ 6, HRS_ T, WINS, 7,793 SECS G,E,T, =_ T 6,[I_831_(}÷(_C. HRS

X -l.6_T2_TS+q_ Y 1.2257920+_ Z 6.8I_T955÷0_ OX -1.36[9_25+0_ OY 3.$08q925÷03 OZ 1.8_3617_+c3

_LT I.TqBRSn:3+_ LAT _.86_9922÷C[ LON 2._2_0153+_2 V I,_IBIB_[÷O_ PTH 6.50TI_BO÷OI AZ [.1379_28+C2

R 2._331256÷04 DEC 1.86311_5+31 RA 1,4286B_9÷U2 RAS _.161113T÷02 DES 2,I274889÷O[

IO h?16ngq,2

LONAQ ']RRIT INSERTION RHRN INITIATION

_g JJLY 196q 21H_S, 56 MINS, 53,720 SECS G,M,T, _t_ _T, HRS_ 2, WINS, 59,115 SECS G,E,T, _ T ?,TO4_TSAI+_I HRS

XL -_,gT73RgR+02 YL -I.8358926+02 ZL -9.T5776_2÷_I DXL -3.61056TT+02 OYL 7,3176280÷03 OZL 3,_19V, I5+_3

XS -1.)_6_0q3_3 YS -I.SBq_T7_02 2S -2._1q_685÷3[ DXS 2.692_92÷0L OYS B.246qL23÷q3 OZS 8.33C7650÷02

ALTS R._677433÷_! LATS -1.3603952+90 LONS -I.T132509+_2 VRS 8,2889261÷03 PTR -9.2513635+00 AZR -8._376653÷_1

LIN 1.742038B+n2 LAN 1o754_604÷02 LAP -B.O370299+_t LTS 1,3117736÷00 LNS 1.|61B_66÷02 OEM 1.2235Q03÷C_

T_ETA 1.619_82q+,31 BETA -1.710_92C÷02 MASS 9.5199_0_÷G_ ORTX -2.8920C70÷03 ORTY -4.3T_1978÷02 ORTZ -2.210327[÷_1

IO L716_OQ,2

LH_AR _q_IT INSERTION 8URN TERWINATION

19 JULY _R6Q _2 HRS, 2 MINS_ 59, Bq8 SECS G,W,T, m_ T7, HRS_ 9, MINS_ 5,Z93 SECS G,E,T, _ T 7,715I_7_)2_01 HRS

XL -9.7517B?7÷r2 YL 1.9231819+02 ZL R._788890+01 DXL 1.1073105÷03 OYL _,9377527_03 OZL 2.1'38lfi3_+C3

XS -o.638q32B_r2 YS 2.5762_0÷h2 ZS 5.?37q36T÷O,) DXS 1,3Tt0_28+03 OYS 5.3232209÷03 OZS 1.15973gS÷07

ALTS S,q163569+01 LATS 3.2780877-01 LONS 1,6533_72÷C2 VRS 5,_981639+03 PTR 5.292_69_-01 AZR -R.879_363÷31

LIN 1,T_T&713+02 LAN -t. TOTqqb2÷h2 LAP -1.|883392÷C1 SMAS 1.05258qT÷03 ECCS 5.3001771-02 PERS 2.1_539_9÷qr)

RaS _.968_63÷q2 APOS 1.1083788÷03 RANS -1.7951710÷02 INCS 1.5683826+02 LTS 1.311bObBY00 LNS 1.1_13280÷_2

LTE 3.5780673-_1 LNE -6.582_712+00 THETA -T.35_RT82÷09 BETA -l*66T_BT6÷02 PROP 2.3865615÷0_ BARC 2.39_2_7S÷J1
OELV 2.92_92_÷03 MASS 7.133378q÷OA PLCH_G-_.5_88566+CO

ID _71bC99,2

CI_COLARI/ATION BORN INITIATION

2 n JULY _969 2 HRS_ 16 MINS, _8.652 SECS G.M,T, _=_ 81. MRS, 22, MINS_ 5_.3_6 SECS G°E.T. _m T 8.13B16795÷01 HRS

Xt -9.964R938÷02 YL 2.1180305+01 ZL 1,2712838÷01 DXL 1,36_9799+02 OYL 5.0_300_8+03 OZL 2.1S68483÷03

XS -9.gG36126÷02 YS 1.1306158÷02 ZS 1.7170667÷00 OXS 6*2568372÷02 OYS 5._656938_03 OZS 1.18_813+h2

ALTS 8._30199_÷01 LATS 9°B697000-_2 LONS 1.73_B720+02 VRS 5.502686)+03 PTR -1.55_|539"02 AZR -B.B75_127+31

LIN 1.787_86_+02 L&N 1.7801008÷02 LAP 8.1_58275-03 LTS 1.3086911*00 LNS 1.1197626÷02 DEN I.;3160_g-nl

THETA 3,8_6_17-01 BETA 1,7999300+02 MASS 7.128_393÷0_ DRTX -1.3850000÷02 ORTY 0,0000000 ORTZ O,_OOOJ_l_

IO "716090,2

CIRCUL_IZATION BURN TERMINATION

20 J_ILY lq6q 2 MRS, IT NINS, 3.69? SECS G._.T. _e* 81, HRS, 23. MINS, 8.892 SECS G.E,T, _e_ T B. I385BO32÷OI HRS

XL -q.q607630÷02 YL 3.33661Bq÷01 ZL 1,791_q13_01 OXL 2,0192162+02 OYL 6.9138022÷03 OZL 2.1013357+03

XS -_.R876730_02 YS 1.2623776÷02 IS 2.0050681÷00 DXS 6,7905274+02 DYS 5.3197601+03 DZS 1.1630336+02

ALTS 5,8301737+01 LATS 1.1525120-01 LONS 1.7272630+02 VRS 5.36¢1B55÷03 PTR 3,8860652-03 AZR -8.875762¢÷01
LIN [,T874862÷02 LAN [.TBOO?BI÷02 LAP -T,22890Ag÷O0 SMAS 9*9732033÷02 ECCS 5.3088561-04 PERS [.9T8653S+09

PPS 9.96790B9÷02 APOS 9.97B_976_02 RANS -1.7980915e02 INC$ 1._683848+02 LTS 1.30B_B77+O0 LNS 1.1197416+0Z

LTE 6.137q16_-01 LNE -6,TOq2926÷_O THETA -3.7238032-01 BETA 1.8000000÷02 PROP _.6755_69÷02 RA_C 7.6093565-0L

DELV 1,3850210_2 MASS 7,03|6835÷06 PLCHNG 6,6033023-07

¢.
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IO hTl6hqq.2

CSW IKT PASS OVER LUNAR LANDING SITE

20 JJLY 196q 22 HRS. 4R MINS_ _B._22 SECS G.M.T, ***I_[. HRS, 5_. MINS, 53.B18 SEE5 G.E.T. _= T 1.0191_9_9eO2 HRS

XL 7,63_3_29÷02 YL 5,907_1_2_2 ?L 2.Aq65q_O÷O2 DXL 3,_OqlBB7+03 DYL -3,75B_616÷03 DZL -1.621531g+_3

X5 q.132q686÷q2 YS 3o_9q0966+02 ZS |,2783135÷0[ ORS 2.151980b+03 OYS -_.9_08323÷03 DZS -9.3763995÷01

ALTS 5._6_3_26÷_! LATS 7.3_572_R-O[ LONS 2,36_T398÷O1 VRS 5.362_701_O3 PTR 3.31365_8-03 AZR -9. I_0201_÷0!

LIN L.7875520÷02 LAN 1.6748757÷_Z SEASV 1.21_071÷_1

10 _716_q.2

CSM PLAN_ CHANGF BURN INITIATION

21 JULY 196q 3 HRS, 11 MINS, 51.737 SECS G.M.T, ***106. HRS, 17. MINS. 57.[3_ SECS G,E.T. **_ T 1.0629920_+02 HRS

XL 7. B3_B_27÷02 YL -5.65723qT+h2 ZL -2._519179+02 DXL -3.3070339+03 DYL -3.8673_73+03 OZL -1.6_08213÷03

X5 5._322_23÷02 YS -8.3588770÷C2 IS -1,_5370_8÷01 DXS -_,4q70767+03 DYS -2.9200_07÷03 DZS -B,Sq32q75+Ol

ALTS 5.8_10232+01 LATS -8.35_¢_23-01 LONS -S.69B0892÷01 VRS 5,36262B_+03 PTR -9,1658592-03 AZR -9.0918401÷01

LIN 1.7R75646+02 LAN _o652221_÷q2 LAP _.55q58[0÷0[ LTS 1.2891355+00 LNS 9.9277212+0[ DEM -6.116b174,09

THETA -I._Sgq52q-04 BETA 9.00000n3÷_l _ASS 3,6_1_136+0_ ORTX 0.00_0000 ORTY _o6_76770÷0| DRTZ O*O0000GO

I_ _716^g0.2

CSM PLANE CHANGE BUPN TEGWINATION

21 JJLY 19_q 3 HRS, II MINS, 52.@_5 SECS G.M,T, *e*lO6. HRS_ 17. MINS, 58.O#0 SECS G,F.T. *_ T 1.06299_56÷O2 HRS

XL 7._29q400÷J2 YL -5.6633189÷02 21 -2,_5_3565÷02 DXL -3.3103362+03 DYL -3.871395q÷03 DZL -1,&Z_6184÷03

XS 5.A2556_+;2 YS -B.363235_+hZ ZS -I._5486_9+&l DXS -_,4q95133÷03 DYS -2,9167836+03 DZS -6.9397_2B+_1

ALTS 5,_51_I_+!1 LAT5 -8,3611111-01 LONS -5.7n_917+O1 VlS 5.36265_3÷03 PTR -g.16R_206-03 AZR -9._7_172_÷_I

LIN 1.7_BO87+_2 LA_ 1.7131_0_+_2 LAB _.3qlI_35÷OL SWAS g.gTlb_31+O2 ECCS 2.27_3785-0_ P_RS 1.9781892÷_C_

RPS o,_037_I+_2 APOS q,q739110÷G2 GANS -Io7_I712_÷O2 INCS 1.5697709÷O2 LTS [.2891356+00 LNS 9,q277OBq+Ol

LTE ?.I_B15_7+)_ LNF -7o277B_77÷_C THETA -5.233632_-O4 BETA _.9fl23175.0_ PROP 5.gi_437÷)I BARC 4.b917o¢6-_2

_ELV Io_7_C5q ÷' i M_S_ _.635_gR7+_ PLKHK3 1,7_7_6-_1

CE_ _'_) _AS_ _V_ Q L!!NA_ L_ND_NG S_T_

21 J,JL v L_ ?: H_S, 2_ MINS, 52°I_ S_C_ _,,M,T. _**123, HRS_ 35. MINS, 57.595 SEES G.E,T, *e+ T 1.235_9_32÷02 HRS

XL 6._25_4+_2 YL 7.2_95345+n2 ZL _._3J_5÷C2 DXL _,2_Sq52÷_ {)YL -_oU2776G3_C3 DZL -I°3115qC7+_

WS _.i_2_71._2 yK 3.on_77_+_2 _ 1.275qBB5+(l DXS 2,i_2r_51*t13 i)YS -_,9111433+03 DIS -7.8135cq5+_

AL_9 5.85q_BTI+CI tITS 7.33_l_5_-!1 LL)NS 2,36_7_I_(I VRS 5.3625316÷03 PT_ _._32970[-63 AZR -9.383_970÷01

LIN 1.7_fl865_+_2 LAN [.62_25_k+_2

In "71_:OG.?

T_ANS=_T _ I_!JFCTII}N B_/RN INITIATION

22 JtlLY L969 5 HRS, 3_ MINS_ 16*_o S_CS G.M,T, +*+132. HRS_ 4 _, MINS, 21.77B SEES G.E.T. Is* T 1.3267271_÷02 HRS

WL -Q,_9_64)÷_2 YL -3.152"955+02 ZL -I,277BI13+_2 DXL -1.82_5827+03 OYL 4,622717B+_3 DZL 1.9757_12+(3

XS -q.6c9772_÷_? YS 2.2062$73+J2 7S -_.0_262_5÷c) DXS 1.2352014÷O3 DYS 5.2190631÷03 DZS Io02_2_17÷_2

ALTS 5.B2gSB_2+JI L_TS -I,725_193-_I LINS 1,66_RI6[÷P2 VRS 5,364217B+U3 PTR -1,5606239-04 AZR -8,B905917+O1

LIN 1.7RBRqI6+K:2 LAN 1.577_4_÷72 LAP 9.12_0391-G2 LTS 1.2679072+0_ LNS H.58438_7÷31 OEM --I.2621654+AI

THrTA -S,_2_372q+C9 B;TA I._5317_6+^1 MASS 3,6_q687÷_ DRTX 3.2362_3&÷O3 DRTY 7.1563809÷02 DRTZ 7,5_qqqBg÷Ol

IO _71h_99.2

T_ANS_ARTH I_JECTIPN BlleN TERMINATI]N

22 JJLY _q_q 5 F_S, 36 _INS_ 52.202 SECS G.M.T, _+t132. HRS, _2. MINS, 57.688 SEES G.E.To *_+ T [.3271602_+07 HRS

XL -_.R_IBI6R+_2 YL -1.62379_3÷)2 ZL -5,3129025÷CI OXL -1,B934630÷03 DYL 7o_128692÷03 DZL 3o936794_÷r, 3

X5 -_o16253_0+02 YS 3,9776927÷_2 ZS 9.C7}3_l+09 DXS 3°0037738÷03 DYS 8,032_787÷03 DZS BoTqSB349÷02

ALTS 6._173Rb+_1 LATS 5,20326_3-_;1 LONS _,5653309÷02 VRS 8,6203602÷03 PTR 3,0090_TB+OO AZR -8o_16270_÷01

LIN 1.7_12B73÷02 LAN 1o6159q74+'2 LAP -l,8_26_b0÷02 SMAS -1,6779_26+03 ECCS 1°59396_2+09 PERS _.3|82b05÷0C

RPS g,_7597+02 APOS -_.3526612+q3 BANS -1.76_6719+C2 INCS 1.5235327+02 INMPS I,7751556+C2 SEM _,653_973+91

RRV5 1,_q2q_51_02 LTS 1,267R717+_0 LNS B°5821796÷_I LTE 3.6062_70+O_ LNE -7.48_$57_÷00 THETA _,1797_26+_3

R_TA ?.725_41q+)_ PR_P I°0161172+_ BARC I,OI_B319+GI DELV 3,3152863÷03 MASS 2,6258515÷0_ PLCHNG _.7635670÷OL

10 _71_ 9q.2

FNTRY AN_ TqUCHO_WN

2_ J_LY lqbq 16 HRS. _I MINS_ 33,_I_ SECS G,M°T, ***lql. HRS_ _7. _INS, 3B,RO7 SECS G,E,T. *_ T I,917q_L13+O2 HRS

X 3._q_CB97+03 Y 1,9286L61+32 Z -1.9_I_82_+O2 DX -4.3296967÷03 OY 2.7397_72÷3_ DZ 2.3259B(_÷C_

R _.5"g7767÷_3 DEC -3.1716692+00 RA 3.15_B005÷t_ V 3.6199635_0_ RTH -_o5030095+00 AZ 5,0105332+ri

ALT 6.5_7867_+C1 LAT -3,1q25945+90 LON 1,7053_B+32 VE 3.5030426÷_4 PTE -6°731RIBl÷OG AlE _.8_66830+21

SWA 2°OR1617_÷e5 ECC 9. B5_5330-01 INC 3,9999533+C[ RAN 6.9_13323_0 APF 8,1585112÷00 RP 3._6_8+_3

INMP 1.237_5q7+01 SE M I.1831729+02 RBVS 6.JI18815+01 RAM -I,235R_O7÷02 DEM -2._70766_÷01 RAS I.23R_2_+O2

DES I.q_7_7÷01 SPSPR 3,_2h_153+n3 OvRES 1.5257672+G3 PFRNAD t.2128621÷01 _NTOT 2.3333330-_I ENTR{, 1.2_5_C_0÷_

t^TTD Io_a77_13÷_I LONTD l,A666_Tq÷r2 AZTD _°957575_÷_I SEATO -6,_T&17[5+00 DTSUN -_,69305_-CI

ID 071_9_,2

CIRCUMLUNAR P_R[CYNTHION

[q JULY 19_g 22 HRS_ 0 MINS_ 15,55_ SEES G.M,T. +** 77. HRS_ 6, MINS, 20,_51 SEES G,E°T, _*_ T 7,71058107÷CI HRS

Xt -9,9_3B5_+_12 YL 6°IG3877_÷_i IL 3,DA75347+_I DXL 5.7287032+02 OYL 7.373RO93+_3 OZL 3._725107+n3

XS -9,8995_5÷02 YS 1.16")055_÷_2 ZS 3.705_742÷03 DWS 9o71678_5÷02 DYS 8,2_5_82_+_3 OZS _o_25_O16+02

ALT5 5°f12_1477÷OI LAYS 2.13JO30P-]l LON5 1.73316_0÷_2 VRS _.3645_53+03 PTR 2,8177_82-0T A2R -Ro_218893÷DI

LIN 1,7_20385+_2 LAN 1.75_1527÷^2 LAP 5._I_69-_I LTS 1.3117311+_q LNS I,I_1560B+_2 DE_ I,Z)9O_I+OO

SEM So9I$_540÷h1 R_VS 1,20R3555+(2 _MAS -2,27587|2+03 ECCS I._37957b÷00 INCS 1,5229691÷02 BANS 1.T98710fl÷C2

APF5 3o82C5562÷00 RPS q.9673498+02 Pq 2°1256_2÷('5 DEMP 5.5235327-01 RAMP 1.798322_+32

[q :716_90.2

CIRCU_LIINA Q ENTRY AND T_UCHOOWN

22 JOLY 1969 I_ HRS, 53 MINS_ 2b.209 SECS G,M, To m_1_. HRS_ 59. MINS_ 31ob00 SECS G.EoT, _ T I._Sg92111÷02 HRS

X 3.1395201+33 Y -1,3275166+03 Z -_o336515_÷C2 DX 1.2_557_3+0_ OY 2.7731806"0_ DZ 1.955_381÷0_

R ).5rq1111÷03 DEC -1.37_3c2q+_1 RA -2.2910615÷01 V 3.6|6bS40÷0_ PTH -6.3_1790_÷00 AZ 5.7780321÷O1

ALT 6.5R32239÷01 LAT -1.3839411+01 LON 1.1336_03÷G2 VE 3,_B8621_+0_ PTE -k,b201885÷O0 AZE 5.6_57381+01

5MA l.b764S45÷_S ECC qo7q3263S-01 [NC 3,47356_q÷0l RAN -2o2659806÷0_ APF -1.1823_03+01 RP 3.Ab58_56÷03

[NMP 6.21qB569+00 RAM -1oS01S099÷_2 DEM -|.$750_7g÷01 RAS 1.219_8S7÷02 DES 2.0200908÷01 SEN 9,3_7662_÷01

R_V5 3,_14_2_1÷01 P_RNAD 1.3016675+01 ENTDT 2,3333330-01 ENTRG 1.2B50000÷03 LATTO -1._700690÷00 LONTO 1.3106221+02

A?TO 5o_rR_()_:)+_'I SEAT_ -3.194|531+_I _T_)N -2o27_7895÷0J



3O

eeee_eese_e_e_e_e_e¢*ee_B*ee_j_e_s_e_oee_ee_sese_teje_ims_e8_ee$se_e_e_iee_t_Ies_eeeeees_s_ee_w_e_*_

I_ OTl61Oqo2

LAIINCH T|ME 16 JLICY [96g 1T HRS_ B6 VINS, [2.0BO SECS G_P,T.

LA_NCH AZIMUTH 1_8, INJEETION OPPORTUNITY 2

EAPTH P_RNJNG ORBIT |NSERTION

16 JULY _gAq _8 HRS. 5 M|NSt 35.5_3 SFCS G.M.T. _ee O. HRSt 11. M|NS_ 23°5|3 SECS G.E.T. *st T 1.89B64811-01HRS

X -2.B_bT_l+03 Y l. T68B?_Oe_3 I 1o1517786÷03 DX -1,SZZB37B÷U_ DY -l,71712TO+O_ OZ -1.126732q+0_

ALT 1._122_62÷f) 2 LAT 1.ROBOT53÷01 LON 3._23_1_5+b2 V Z.556TT2T+O_ PTH -5.65_T34B-OT AZ l.1TTT379÷_2

R 3.5_3933_÷03 DEC I.Bgb5575+_I RA l.ABl_fl|+O_ R&S 1.1590665÷02 DES 2.t309052÷01 RAN -l. TAbB_Z3-ql

INC 3.32002(iR÷_1 NABS 2.9b1312_C5

ID _TlblOR.2

3,5 MINS PR|OR TO TLI INITIATION

I_ JULY tq6g 21 HRS, _ PINS, 27._12 SECS G,_,T, *_* 3* HRS, 55. PINS, 15.332 SECS G*E.T. _** T 3,92_92568_ HRS

X 3,3r26Rl_*03 Y -1._836321e03 l -6o5R37125÷02 DX q.lBb55_5_03 DY _.996_893÷_6 DI 1.3192755÷_

ALT 9.3q33171÷_1 LAT -I,079_TT7÷C,l LON T*gqlA892+G1 V 2,SblTIBT÷OA PTH 2.T658362-_2 AZ 5*83B2523+C)|

|0 _'TI610B.2

TRANSLIJNAR INJECTION INITIATION

16 JULY 1969 21HRS_ 5Z PINS_ 57,_12 S_CS G.M.T, _*_ 3. HRSt 58, PINS, _5.33Z SECS G*E.T. _ T 3*gT925_QB_Cn HRS

X 3._1B86_1÷(3 Y -3,675_29B÷02 Z -|.B66_SB_+O2 DX 2.9820B_÷03 OY 2.1265677÷0_ DZ 1.3q6_255÷'1_

ALT q._5_1_4÷,_1 LAT -_._43_qTB÷rO LON q.l_2gl_l÷Ol V 2.Sbl_883÷04 PTH 3.589753_-02 AZ 5o6_10._63÷G1

R 3o_7qSq_+'3 DEC -3,_2_6068÷0G RA -5,qTI305B÷_3 RAS Io_bO6369÷02 DES 2,12R2784+O| RAN -|,3_3_b89÷3_

INC 3.321ZI21+:I MASS 2, gZlTq90÷_5

TRAN_L(_Aq I_J_CTION TFPWINATION

I_ JI_LY 196q _ HRS, 5B PINS, 17,33_ SECS G,N,T, **_ 6, _RS_ 4, WINS, 5,256 SECS G,E,T, *** T _,0681267_÷_(_ _S

X _.3952142+.3 Y 9.7504L2_÷_2 Z b°q329BRg÷02 DX -T._5_lBTO÷_3 DY 2*g1617Ib+O_ 0_ 1*8965_5g+

ALT 1._g75_..2 LAT 1.112569_÷_1 LUN 1.1[B868_+02 V 3.5662272÷d_ PTH 6._R774_6÷0C AZ 5. B_1739+_l

P _.599263_+_3 DCC 1.10572_2+J1 RA ].bO23PbB÷OI RAS 1.1bD67_)_02 DE5 2.12821bb_01 D_M 1.7563_71+'11

SE _ 2,_"B12+}I RBVS 8._HR',3_?÷C_I _AN -Io3R3B701÷O_ INC B,_21211g÷01 ECC 9°7_21285-qI SwA I._25RTq+5

RP 3,55_622÷_ AP_ 7.'_3B.)qCR+3_ INMP 6,7_R20_8÷03 C3TLI -6,B937712-O1 DAZTLI O°OJ03?OO MASS Io3705_S3÷<5

PR_P l,SE121R?+'5

TRANSLUN_ INJECTION ÷ 2 H_URS

16 JULY lq_g 23 H_S, 5_ _INS, 17,33_ SECS G,P,T° _ 6, HRS, _, WINS, 5,256 SECS G,E,T, _ T 6,_bB[267_0_ H_S

X -1,_|Q_54+_ Y 1.173_185+_4 Z 7,_5_g23+0 _ OX -1.365_033÷h_ DY 3o_'_52753+G3 Ol l,_W2_5_4+_'3

ALT I.T_R_T+n_ L_T 2.CBbSIgB÷:_ L_N 2,09862_5÷(.2 V 1,41B21_6÷0_ PTH 6,SdTTbBS÷Ol AZ 1°_bB2_92÷';2

R 2o133CIgg6÷'_ D_C 7onBR2gqn_31 RA I,_RBB_B_+02 RAS 1,16151_5÷)2 OES 2,126823g+3_

ID n71_IC_,2

LUNA; _IT INSFRTIn'_ _URN INITIATION

lq JULY Ig6 ° 22 HD_, _t _INS, 7, b29 SECS G,MoT, *_* 76, NRS_ 55, MINS, B5,5_7 SECS GoE°T, _ T T,6932')q65÷OI H_S

XL -_,q_2_232+12 YL -IoRTSg8_5÷_2 ZL -q,5155q08+Ol OXL -_,129566B÷_2 DYL 7.37|b_34+03 DZL 3,7R37TR6÷_3

XS -l,_n63Sb2÷.)3 YS -1.532_4_B+_2 IS -?._49_Tb÷OI DIS _,6166126+O_ OYS B,2627_I÷0_ DZS 7,21T_04_÷C2

ALTS 7°967_q37+t_I LATS -1,_SOB3BS+O0 LONS -IoT1339BO+C2 VRS B,29_3352+J3 PTR -q,O_SR4GS÷O n AZR -B.5_ZT9RS+_I

LIN 1.74qR_7n+)2 LAN [,TS_2T_9+02 LAP 1.691233_+00 LTS 1.3111036÷0n LNS 1,137323_÷02 BE _ 1.092714b+('_

T_CTA I,5_1R+_ BFTA -I,725TPO4+_2 MASS q°51g940_+b_ ORrX -Z,8B_2Of}3+U3 DRTY -3,621367_÷02 DRTL 5,]_3q19+ r'

L_INAP OR_IT INSF;T|ON _URN TERWIN4TION

19 J'JLY 196g 22 HQS, 5_ PINS, _2*_q _' SECS G,M°T, _*_ 7T, HRS, 2, WINS, ,307 SECS G,EoT* $_ T 7°70334[_7+_1 HRS

XL -9.7_9_23T÷02 YL 1o_R6_31÷02 ZL R°_n_g2÷uI DXL 1,386_536÷03 DYL _og_106C2÷03 DZL 2.I3q_51B+_3

XS -g.b_SBAT2÷h2 VS 2.6|91gg3÷_2 IS 5°TqdT[_O+_O DXS 1,395BIIb*O3 DYS 5°3163972÷03 OZS l,lSTRn23+t2

ALT_ 5.9107991+ql LATS _°32503_4-_! LONS 1.6477033+02 VRS 5,6974309+03 PTR 5.19B8CS4-0| AIR --8.879_1_2+.,1

LIN 1.T_7_77C+_2 LAN -1o79823_1+02 LAP -1o592S60_÷0_ SMAS 1.35215_1÷03 ECCS 5°263Rg56-32 RERS 2.1_5q_+(_ _

_PS 9.g676gPS÷02 APOS 1oIOT_38_÷_3 PANS -1.79_9128÷02 INCS l. SbB3899÷02 LTS 1.3110271+00 LNS 1.13b_C7_+:_2

LTE _o113qRAI-_| LNE -_obOg_hT÷O0 THETA -7°917_I_+0) BETA -I,6898120÷_2 PROP 2°37732_2÷0_ BARC 2°BBTlBg_+_l

DctV ?.q_lnOTg_3 MASS 7oI62b]b2÷_ PLCHNG-_°TbRBO06÷O0

EII(_LAQIZATIUN BURN INITIATION

2: JULY Igbg 3 HRS, 9 MINS, 41,_25 SECS G,P,T, e_ Bl, HRSt 15, MINS_ 29,3_ SECS G,EoT, _e T 8,|2581fill÷hi HPS

XL -g,g_TrCl3÷_2 YL 9,_23T006÷00 ZL 7.T_9605+03 OXL 6,6890363÷01 OYL 5,0_331C5+03 DZL 2,L57132_+_3

X_ -q,Q_B523_÷}2 YS 1,08356RI÷02 ZS l.6hSb203÷O_ DIS 6.0266739_02 OYS B*RbT3841+03 DZS 1,19_lq36+u2

ALTS S*827722i)÷01 LATS 9o229_3_-02 LONS l.TBT5915÷02 VRS S.501795B÷03 PTR -_*T_2q672-92 AZR -B°ST562C7+]l

LIP lo7RTRglA+q2 LAN 1.7798985÷02 LAP _°5q8_620-0[ LTS 1.3_TB1R7+O_ LNS 1.11S269g÷02 DEN -7,720_61-_2

THETA 3°R_6R564-_I BETA -I,ROO_OO_÷02 MASS T,1376763÷O_ DRTX -I,3699545÷02 ORTY O,qOh_O0 DRTZ 3°000'}0_9

IO 07161q8.2

CIRCULARIZATION BURN TERWINATION

?_ JULY 196g 3 MRS, 9 MINSt _.129 SECS G_M,T° ee_ Bl, HRS_ 15, MINS, _6,06B SECS G,E,T, _=* T 8.1262235b÷01 HRS

XL -q.96_572_+_2 YL 2.1075363÷01 ZL 1°2q59395+01 DXL L.3383728÷02 DYL _.9163195÷03 DZL 2°132SS_O+n)

XS -q. Rg33RgS+q2 YS 1.2141_21+02 ZS t. BgORblg+CO DIS 6.5625037÷02 OYS 5.3232793÷03 OZS 1.1631660÷(_2

ALTS _._269522+0| LATS 1.0869030-01 LONS 1,7300350÷0Z VRS 5.3648388+03 PTR -2ogob201T-02 AZR -8,RT5760_÷01

LIN 1,7_7_qlb+_2 LAN l,T79BT59÷02 LAP 3,_gqbaT_÷O_ SMAS 9.g74999R÷02 ECCS B,9701486-0_ PERS 1°q79_882÷_0

PPS 9°966_522+02 APOS _,9839_T_÷02 PANS -1*Tq_R333÷02 INCS Io568392ReU2 LTS 1,3078165÷00 LNS 1o1152490÷02

LTE 6o6TOR366-q| L_/E -6,73_71_0÷_0 THETA -3.6R89766-01 B6TA -1oB000000+32 PROP 9,5835762+0Z 6ARC 7o53732_Z-C1

OELV |o36997_5+')2 PASS 7,0R1B_S÷_ PLCH_G 6,9_8_81g-OT
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IO 071_InRo2

CSM I_T PASS OVFR LUNAR LANDING SITE

20 JULY _96_ _ HRS. 62 MINS* _*B_ SECS G*W*T. ***_0_* HRS. _T* MINS_ _I*TT_ SECS G*EoT. **_ T I*q_79TTI_+02 HRS

XL 7.5791112÷_2 YL 5o9675_67÷02 ZL 2.5237_|ZeO2 DXL 3._766938÷03 DYL -3.7299063+03 DZL -1°6[_0617÷03

_S 9.132_29|÷0Z YS _.998883_÷_2 ZS 1.2783735÷01 OXS Z*1550834÷03 DYS -_.9_03365÷0_ OZS -9.3666413+01

&_TS 5.RSA_62÷OI LATS 7o3_6_6-01 LONS 2.36_75[q÷0[ VRS 5.3632603,03 PTR 3.5690109-02 AZR -9o1_01212÷_1

kIN 1.7R75577÷02 LAN |.67_6_6R÷02 SEASV 1.263|_6÷_1

============================================================================================================================

10 _71610R.2

CSM PLANE CHANGE RURN INITIATION

2[ _ULY |g69 4 HRS_ 5 MINSt 11,RB6 SECS GoM, T, **'106o HRS_ 10, MINS_ 59_BOS SECS GoE,T, **_ T l*06183ZTg÷OZ HRS

XL T.9926063÷02 YL -5°59B8236÷32 ZL -2.42RSS65÷02 OXL -3.26T63Bq÷03 DYL -3*8920879÷03 OZL -|.650B516÷_3

XS 5o4361459+32 YS -B.3645|AB÷n2 ZS -1.4532916÷01 OXS -_°4933486÷03 OYS -2.9199685÷03 DZS -B.59_3015÷0|

ACTS 5.9193526÷_1 CATS -8.3463456-01' CONS -S.697993T÷01 VRS 5.3594565_03 PTR 1.0835171-02 AZR -9._91R32_÷01

LIN I.TBTS703÷02 tAN 1.65197_8÷02 LAP -I.532125S+OZ LTS l. Z886315÷OO LNS 9°8826301÷01 DEM -6.339S832÷33

THETA -1*I0136B0-0_ BETA B,9999916*_I MASS 3o6511706*04 DRTX 0,00_0000 DRTY _o6_76770*_1 ORTZ _o030_00_

ID _71610B.2

CSM PLANE CHANGE RURN TERMINATION

21 JULY 196g 4 HRS. 5 WINS. 12.796 SECS G*M.T° ***I06. HPS. 11. MINS. .Tl_ SECS G.E.T. *** T I.06183532÷CZ MRS

XL 7.8R77097÷32 YL -5,60_6561÷02 ZL -2._)10169÷0Z DXL -3,2709656÷0_ DYL -3.8961595+03 OZL -I,6_6578÷0_

XS 5._29Al_B+_2 YS -8°_AB8873+_2 _S -1.6564537÷01 DXS -_._95788S÷0_ DYS -2.9[66960÷0_ DZS -6*9367338÷_1

ACTS _°91936B_÷_1 LAT_ -B. 353n203-Ol LONS -5o7026030÷01 VRS 5.359_B14÷03 PTR 1.0B_9665-02 AZR -9.0761562÷01

LIN I.?88fi|5o÷02 tAN 1o712B096÷_2 LAP -1°525_562÷02 SRAS 9.973_333÷02 ECCS 3°9330532-0_ PERS 1o9787219+_0

R_S 9,_695107÷_2 APDS 9,9773559÷02 RANS -1,791_R18÷O2 INCS _o5697905÷02 CTS l*2884316÷_0 LNS 9,892_178÷_I

LTF 2.15n_3A6÷_O LN: -T,2qtR922÷CO TH_TA -5°_853B1-_ BETA 8°gRZ3226÷O_ P_OP 5,9113_7T÷01 BA_C _,63937_7-32

DELV |.5_7_95_+_! MASS 3°6_5239)_"_ PLCH_G I.TbARU39-rl

ID "7_51_°.2

CSM 2Nq PASS OVeR CUNAR LAN_ING SITE

21 JELLY 1969 21 H_S. 23 _INS. 28.7_ %_CS G.M._. *_*123. HRS. 2q. WINS. 16.Tq_ SECS G°E.T. *** T 1.234BTgT2÷02 HRS

_L 5.7_77_3÷*.2 YL T.2B_7232÷_2 IL 3.055620J+.2 DXL _.2_3Bh+3_ _YL -2.9_9G6_5+')3 DZL -I.29763C9÷G3

XS _._12_B2÷_2 YS 3,9983_2+_2 75 1.276_65_÷'I OXS _.15506T0.03 DYS -_.9[13857÷U3 OZS -7.83_1_39÷_I

ALTS 5°_I_T5_+'_ LATS T.336_6_9-_i LEANS 2._64733B÷_l VRS 5°36396_+03 RTR 3.336566_-]2 AIR -9._BJ_I20÷_Jl

tIN I.T_R_7_!÷_!2 L_N 1.52_CZ_+ ,2

ID _716]C_.2

TRANSEARTH INJECTION BHRN INITIATION

_2 JJLY lC69 6 HQS, 2B _[NS, 29, Big SECS G.M.T. ***132o HRS, 3_. WINS, 17,732 SECS G,_*T* *** T 1.325715_Z+C2 H_S

XL -O*_l_l_Oo÷"2 YL -3,_32751_÷_2 ZL -I,2250590÷GZ D_L -l.75391B_÷03 DYL _,6_62858÷C3 OZL 1.9853_71+0_

XS -_.6473o21+')2 YS 2.5155123.-2 ZS -2oSTBJB16÷03 DXS 1.3559503÷03 OYS 5°1883352÷03 DZS 1.J26790_÷n2

ACTS 5,B5_5177÷_I L_TS -1,kB17527-01 LONS Io65_579÷n2 VRS 5,_635776÷_3 PTR -_o5368989-G2 AZR -_,Bg0)Ik9÷_l

LI_ l._qqqA*]2 LAN I.57TL_TT+C2 LAP 5..)520279÷_I LTS I°26Tl672_0.) LNS R.5383678÷01 OEM -l.253B_Tb+nl

THpTA -_o)133_54÷_0 _FTA 1.2_3168n+01 MASS ].b52|_93÷9_ DRTX 3°2737751÷03 DRTY 7o17755_2÷02 DRTZ R._56601_÷_1

IO _71616B.2

T_ANSEAgTH INJECTION BURN TERMINATION

22 JJLY IcAq 5 H_S. 3l MINS. 7,64_ SECS O.M.T. ***132. HRS. 36. WINS. 55.558 SECS G.E.To *** T I*32615_3_÷0Z HRS

XL -9,B69q051÷_ YC -1.4TS12_6+_2 ZL -_,6_BJT65÷Ol DXC -Io7623_94÷33 DYL 7o_738392÷03 i)ZL 3o96_0133÷0_

XS -9,_6_q_I÷02 YS 4o2077_7_÷_2 ZS 9,&75_JBO÷03 OXS 3.2195666÷03 OYS 7°98818)7+03 OZS 8oR232719÷02

ACTS 6._5_1_61÷01 EATS 5°5_90422-01 CONS 1,55)B9S7÷02 VRS 8.657666_÷03 PTR 3.0000380÷00 AZR -_,_171572+01

LIN 1.7_13_+')2 LAN l.60_9925+)2 LAP -I.51_13_6÷C2 SMAS -I.6160937÷03 ECCS l.AlbR03_÷30 PERS _o_BI_TBT+_O

_PS _.96R12C_+_2 APOS -_.228999)÷_3 RANS -I.7659971÷02 INCS 1.523_6_I÷02 INMPS I°?TST59B÷02 SEM B°TIOIqCB÷OI

_RVS I.IC27Rt.5+C2 ETS I°2671318+J9 LNS B.5361357+01 LTE 3.65_T_5÷00 LNE -7._801922÷00 THETA _.139_557÷_

BETA 7o_2776B_enO PROP I°(12BAIBO÷O4 BARC 1.029606_÷0| DELV 3°3525796+03 MASS 2o623_913÷14 PLCHNG 4. T571199+0 _

I_ nTlAICR*2

ENTRY AN_ TOUCHDOWN

2_ JULY 1969 16 HRS. _2 WINS. 32*_94 SECS GoM°To **'190. HRS. _8. WINS. 2).411 SECS G.E.T. e** T Io908_5673÷G2 HRS

X _._829_÷_3 Y 2._7B9211+_2 l -1.91331_3÷02 OX -_._671718÷0) DY 2.73B3828÷_ DZ 2.3_65725÷C4

P 3°5:'96946÷3_ DEC -3.125_4_5÷'0 RA 3°_C37365÷33 V 3,6209_41÷0_ PTH -6*500C2_I÷0G AZ 5.01C13ki÷01

ALT b,5785S82+01 LAT -3.16566_?÷_0 CON 1,TqS_ZST÷02 VE 3*5040277÷0_ PTE -6,7315616÷J0 AZE _,8_63106÷01

SMA 2*5593105+_5 ECC 9.86_635A-31 INC 6.31)0_53÷01 RAN T.1312920+00 APF BoZZ65_36÷O0 RP 3._64_r2_÷0_

INMP 1,2_15378+nI S_M l°IBO2635+J2 RBVS 6°036_069÷01 RAM -Io2357369÷02 DEW -2,_T10142+01 RAS 1)23B_271+32

DES l._O?_rl?+.ll SPSPR 3._n2R132÷_3 DVRES 1.5165_0÷03 PERNAD I.2_0_12_+01 ENT_T 2.3333333-01 ENTR_ Io2850C)0+_3

LATTD I.I_23378_I L_tTD I.R6670_9÷_2 AZTD _.OSB5319÷r)l SEATD -6.232027T÷09 DTSUN -A°5175331-_I

ID '_71610B°2

CIRCUHLUNAR PERICYNTHION

19 J')LY 1969 22 HRS. 53 MINS. 26.748 SECS G*M.T. *** 76. HRS. 59. WINS. 12o666 SECS GoE.T. *** T 7.69868517÷01 HRS

XL -9*9_g5286+92 YL 5°3112616÷01 ZC 2.70R9522÷01 DXL _.995_56T÷02 DYL 7*_21015+03 9ZL 3.7763823+03

XS -_._999651÷02 YS 1,156_455÷02 ZS 3,I_ROg22÷U3 DXS 9°696_955+02 OYS 8,27B 1411÷03 DZS 7.295_64 3+d2

ALTS 5.B2_4119+31 LATS l.80963_6-01 LONS 1.7333501÷02 VRS B.36660_7÷03 PTR 3°3999708-07 AZR -B._997581÷01

LIN 1.7_98469+_Z CAN 1.753975_÷02 LAP 2°7041961-01 LTS 1.3110620÷30 LNS I.137_AA÷02 OEM q.8)_T730-01

SEM 5o957982T+_1 P_V$ 1.2036_67÷02 SMAS -2.2696721+0_ ECCS I._3915_9+00 INCS Io5307597_02 RANS -l. TggB685+02

APFS 3,641_376+n_ RRS 9,967376_+02 RM 2,124B039÷05 DEMP 5.T901S63-01 RAMP Io79R75_3÷02

ID _TIAI_R.2

CIRCUMLUNAR ENTRY AND TOUCHDOWN

22 JULY 1969 19 HRS. 4_ MINS. 58.021 SECS GoMoT. **,165. HRS_ 50. MINS_ 45.939 SECS G.E.T. *** T Io_SR_609_÷G2 HRS

X _o1470626÷03 Y -1.2685628+03 Z -8.9_37919÷02 OX 1.2206646÷0_ DY 2.6_81321+04 DZ Z,136161T+O_

R 3,53901Z_÷03 DEC -Io4766510+01 RA -ZoI95_OTO÷01 V 3,6146662+0_ PTH -6._658729+q0 AZ 5,6183224÷01

ArT 6.5832281+01 LAT -1,4B59830÷01 LON 1,0|4177S÷0Z VE 3.4966655+0_ PTE -6.7656018,00 AZE 5.2T39493+01

SMA 1,6730227÷05 ECC g,7929_70-01 INC 3,8361486÷01 RAN -2,S017633÷00 APF -1,117B909÷01 RP 3,6640432÷03

INMP 9o_763B_+00 RAW -1.4969368÷02 DEM -1,59_6_15+01 RAS 1,2|98_16+02 DES 2,01937|0÷01 SEM 9,3923011÷C1

RBVS 3._751_R5÷01 PERNAD 1.0005262÷01 ENTDT 2,3333330-01 ENTRG 1o2850000÷03 LATTD -1,3761T76÷00 LDNTD 1.1828787÷0Z

AZTD $.333R205+01 SEATD -3o1B07082÷01 DTSUR -Z.2653128÷00
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TABLE II.- SUMMARY OF MISSIONS FOR JULY 16 LAUNCH WINDOW- Concluded

(b) Mission parameters across launch azimuth range (72 ° - 1 08 °)

LAUNCH TIME

LAZ DAY MONTH YEAR HRS MINS SECS

72.

qG,

[fiR,

Z_ JULY 1969 13 31 65.276

Ib JULY 1969 [6 36 35o2_R

16 JULY [969 [5 66 65°995

16 JULY |969 16 53 S¢o633

16 JULY [969 [7 56 I2.UR_

*_ G,M+T° s$

LAZ DAY MI_NTH HRS MINS SECS

72.

qr.°

me;.

1 _9.

EARTH PARKING ORRIT INSERTION

G,_°T. es

MRS Mlk_ SECS MASS LAT LON

16 JUCY 13 63 9,317 _, If, 2_.042

lO JULY 14 _5 5b._35 _. II. 21.32b

16 JULY 15 56 6,323 O, II, 20.328

16 JULY 17 5 15,657 O. If° 2[,0_5

16 JULY 18 5 _5,5q3 _, IL, 23,_13

2.95882+05 3.2839÷_1 3.3581+07

2.97[65+05 2.9285+_1 3.0555+02

2°q7646÷05 2.579_+01 3°U4RS+(J2

2°97298+05 2.23R6+Ot 3.0377+92

2.q6131÷05 l.q_St+O1 3.0234+02

3.5 MINS PRIOR TO TLI INITIATION

•m G.E.T. _$

EAZ 3PP HRS MINS SECS ALT

72. [ 2. MR. 47.779

ql. 1 2. 3 _. 27. H5_

q_, 1 2, 33. 45.524

q9. 1 2. 3_. 11.4_4

I_B, 1 2, 27, 13°479

72. 2 4. R. 54.5_,3

_I, 2 4. 5, J5.542

_r. 2 _. I. 52.73!

9g. 2 3. 58, _bo642
L*B. 2 3, 5_. 15,3_2

LAT LCN V PTH AI

q. RS[O+_l -1.178g+01 1.6257+02 Z.55919+0_ 3.1715-OZ 5. g183+01

g°7134÷_1 -1._7T_+O[ 1.4752+02 2°55gq4+04 3.8707-02 6.21B8+01

g.5745+_1 -1°D252_0! 1.3_9U+)2 2.56073+_4 3.q868-02 _°3112+C1

_._622+nl -1°_$60+01 1°1524÷_2 2.56137+04 3.5392-02 6.1784÷G1

q.3972+_1 -l.lJO_÷_l 1.9213÷_2 2.56170,04 Z._25_-_2 5. S446+01

g°8_l+_l -1.156_+_1 1.4040+_2 2.55921+q4 3.1553-02 5.9107,01

9. T)_6+_1 -1°_464+_1 1.2534÷_2 2.5599b+_4 3.8_95-_2 6.2381+_1

_.570_+GI -9°g231_n I.OBgR+_2 2.SbG74+b_ 3.gSBS-92 6°2qg_+Pl

g.45Yg÷_l -t._OSR+O1 9.3242÷01 2.56[38,c)4 3.49_3-_2 b.lb84÷._l

_.3933+1 -1._795+_1 7.9915+01 2.56172+_ 2.7658-_2 5._3÷f_l

TRANSLUNAR INJECTION INITIATION

ee _.M°T. ee G.E.T.

LAI _PP DAY MqNTH HRS wINS SECS HRS MINS SECS

• _ DELTA T FROM EP_I _

HRS MINS SECS MASS LAT L_N AZ

72, 1 16 ,IULY 16 16 3,C54 2, 64, 17.779

qt, 1 lb JHLY 17 L5 33.75g 2, 40+ 57,851

9_, l 16 JULY 1_ 22 I,519 2. 37. 1_.524

9g. 1 16 JULY 19 27 36.007 2. 33* 4l,404

I!_R, l 16 JULY 2) 24 55,559 2° 30. 43._79

72, 2 16 JULY 17 44 g.777 4, 12. 24,593

81, Z l_ JULY l_ 43 40.75_ 4, 9, 5.542

_, _ 16 JULY 19 5n _.726 4. 5. 22,731

99. 2 16 JULY 2) 55 41.244 4° 1. 46,642
l:_n, 2 l_ JULY 21 52 57,_12 3° 58, 45°332

2. 32. _3°T37 2.92_fl5+05 -4.2q03+00 1.73n_+12 5.747U÷_I

2° 29. _6.525 2.93970*05 -3.84[_÷00 1.5911+J2 b°_574÷.}I

2. 25. _5°196 2°94_87+05 -3°$32_+_D I°_279,)2 b.1575_1

2. 22. 23.34n 2.94173,05 -3.3453*00 I.2698+32 _.C_7_÷_l

2. _9. 19°966 2.93336*35 -3.2597+03 1.1343,_2 5.6_27,j!

4° 1. .461 2.9[798+05 -J.g6B2*O0 l. SiTn+]2 5.7_44+LI

3. 57. _4.216 2°93113,05 -3.5195+0_ I.3710+02 b°9538tCi

3. 54. 2°403 2.93630+05 -3.1867+00 I.208&_)_ 6.15_o+'I

3. 50. 25.587 2°93317÷05 -3.0284+0_ l.O_qT÷_2 b._24_*ul
3. 47. 21.q19 2.921R0+05 -3.n432+00 9.1229+ui 5.6gl_+Ul

TRANSLUNAR INJECTION CUTOFF

*_ G.M°T. _+ G°E.T.
LAZ OPP OAY M_NTH HRS wINS SECS HRS MINS SECS DTBLIRNISECI MASS PROP USED ENERGY PLCHNG

72. 1 16 JULY 16 21 24.059 2. 49. 38.785

81. I 16 JULY 17 20 55.32T 2. 4b. 20.119

9_. I 16 JULY IB 27 24°32B 2* 42° 38.3)]

_g. 1 16 JULY 19 32 58.591 2. 39. 3,98e

IO_, I 16 JULY 20 30 17.153 2. 36. 5.073

72. 2 16 JULY IT 49 29.153 A, [T. _.87e

_1. 2 _6 JULY [B 49 1.bOb 4. 14. 26.398

90. 2 16 JULY 19 55 30,1_ _. IO. _.193

gq. 2 16 JULY 21 1 2.396 _. T* 7.793
138. 2 16 JULY 21 5S 17.336 6. 4. 5.256

3,2101+02 1.3T038÷05 1,55b_6+05 -4,57b4-01 l,IT71+O_
3.222T_02 1.37712+05 1,56258÷05 -4.5TTS-Ol q,bRbT-Ol

3.2281+02 |.37966÷05 1,5652l*05 -4.5807-91 B. 9778-_I

3.2258÷02 1.37762+05 1.564[2÷_5 -4,5853-01 9._T_9-C|

3.2159.02 1.3710_*05 1.55932+05 -4.5g02-01 1.2070+00

3.1938+02 1.36942+05 1.54856÷05 -4. STe[-Ol O.033U

3.2086+02 1.37540+05 1.55574÷05 -4.5B09-31 O.G_30

3._146-02 1.37763+05 1.55868+05 -4.58_3-0! 0._0_0

3._115+02 1.37600e05 1.557_7÷05 l 4. SqOt-Ol O.(}OOu

5.1992,02 1.3705_,05 1.55122+05 -4.5938-01 G._OOO
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TRANSLUNAR INJECTION CUTOFF - CONCLUDED

LA_ _PP ALT LAT LCN V PTH AZ INNP

72. 1

qO, t

_9, 1

108. 1

72. 2

RI. 2

90. 2

89. 2

108. 2

1.6682+02 g. T42E÷O0 1.9477÷02 3.56073*04 7.0288÷00 5.9755,01 3.1343¢00

1.6462+02 8.9624+00 l. BO6g÷02 3.56179+04 6.9585÷00 6.2600÷01 2.191T-01
1.6308+02 B.BBBI÷_O 1.6465+02 _.56255÷04 6.9412÷0D 6.3589÷01 T.4069-01

1.6250+n2 g.55g_+nO 1.4858÷32 3.56284+04 6,gTTR+O0 6.2541+C1 4.ABIT-Ol

1.63D3÷02 1.08_6÷01 1.3424+02 3.56259+04 7.0643+00 5.9648+31 3.5547+_

1.5981+92 1.0621+_! 1.T243_2 3.56423+04 6.6288÷00 5.8620+01 4.2844*00

1.5919÷02 g.3180÷00 1.5857+02 3.56650¢_4 6.6602¢00 6.1707+01 1.1641+09

1.5816*02 9.2616÷00 1.4260¢02 3.56501÷04 6.6745+00 6.2779÷01 1.3759-01

1.5692+02 9.9086+00 1.2648¢02 3.56562+04 6.6705÷00 6.1632+01 1.4062¢00

1.55T6*02 1.112T¢01 1.1189÷0Z 3.B6623+04 6,64TT_O0 5.8482÷01 4.7242÷00

LAZ 3PP HRS MINS SECS

72. 1 A. 4g. 38.785
81. 1 4. 46. 20.11_

o_. 1 4. 42. _8.333

gQ* 1 4. 3o. 3.g88

L_8. I 4, 3b, 5.rT3

72. 2 _, 17. _].878

RI. 2 6. l_. 26.398

9 n • 2 6. 1 r' . 44.193

QQ* 2 6, T, T.T93

138. 2 6° 4, S,256

TRANSLUNAR INJECTION CUTOFF ¢ 2 HOURS

ALT LAT LCN V PTH AZ

1.790_+04 2.0543¢01 2.9107+92 1.41780¢04 6.507n+01 1.1;58+O2

1.7801+04 1.866_¢01 2.7587¢02 1._1786+[6 6. S_Tq÷01 1.1222+O2

1.7900÷04 I.T_85+_I 2,5952¢02 I°41783+04 6.5_73¢DI 1.115T+02

l.TQ_2+n_ l._Tn+Ol 2.4392*02 1.41772¢04 6,50T9+01 1,1276¢C2

loTgC7+r,4 l.g_TT+Ol 2.3088+92 1.41756÷0_ 6.5085÷01 1.155g¢G2

1.7R8_÷C_ 2.9931÷_1 2.7002+92 I._18_2÷_ _.50_2+0_ 1.1581+_2

1.7_87+n_ 1,8039÷01 2.5474÷02 1.41831+_4 6.5065¢01 I,1325+02

1.7888+_ 1._123÷91 2.3836+02 1._1822+'?_ 6,5_69+_I 1.1254+02

1,7888+(_4 1.8653¢_I 2._280+02 I,_181_÷_ 6.5073+O1 I.i_7g+02

1,T888¢C_ 2._36_+01 2,C,_86.02 1.41821+04 6,5078¢01 1.1682÷02

LUNAR ORBIT INSERTION BtlRN INITIATION

• * GoM.T. ** G*E,T. ** DELTA T FROM TLI ** LOI TARGET PARAMETERS **
LAZ _P_ _Ay MONTH HRS MINS SECS HRS MINS SECS HRS MINS SECS MASS 08TX ORTY ORTZ

72. l 19 JULY 17 26 18.585 75. 54, 33,308 73, 4, 54.526 g,51gg4+04 -2*8888+08 -4.2665+_2 1.2961÷0!

_I° I Ig JtJLY 18 24 37.66_ TS. 50. 2._54 73. 3* _2.336 9.$1994÷04 -2*8942¢03 -4.82CI_02 -2.536Q+_I

90. 1 19 JtlLY 19 29 16.487 75. 4_. 89.491 73. I° 52.160 9.51994¢34 °2.8960+03 -4._600*92 -4.9407+91

_9. I 19 JULY 2 ° 32 13°450 78. 38. 18.8_5 72. 5g. 14.856 g.51994¢04 -2.8934+03 -4.655T*02 I.8514-01

138. I 1 o JULY 21 26 7.51C TB. 31. 55.428 72. 55. 50.356 9.51994+04 -2.8889¢08 -3.9554+_2 2.3586+01

72. 2 19 JULY IB 59 54°385 77. 19. g.l_8 73. I* 25.230 g.51994¢04 -2.8892_U3 -3.g874_92 -I.3218+_I

81. 2 Ig J_ILY 19 4g 26.706 77. 14. 51.496 73. 3. 2_.I00 g.51994+06 -2.8922+08 -4.5359÷02 -3.3654,01

gO. 2 1Q JULY 20 54 11.979 77. 9. 25.981 72. 58. 41.7gl 9.51994÷04 -2.8938¢03 -4.6946_J2 -2.8686+91

_q. 2 19 JULY 21 56 53.720 77. 2. 59.115 72. 5_. 51.324 g.51994+04 -2.Bg2d÷03 -4.3702÷32 -2.2103÷01

108. 2 Ig JdLY 22 59 7.62g 76. 55. 55.547 72. Bl. 50.291 9.51994¢04 -2.8892÷08 -3.6213*82 5.038_÷_3

LUNAR ORBIT INSERTION BURN INITIATION - CONCLUDED

SELENOGRAPHIC POLAR COORDINATES

LAZ ]PP ALTS tATS LONS VRS PTR AIR

72. 1

81. l

@q. 1

I mR • 1

72. 2

81. 2
90. 2

g9. 2

108. 2

_."773¢_1 -1.3297,0_ -1.71_8,n2 _._8866¢93 -9.1fi82+90 -8.4482+01
8.1265÷C1 -1._877¢00 -1.7381_2 8.288_9¢93 -g.3427÷00 -8.3926¢01

8.14_4÷01 -1.5279+00 -1.7875÷02 8.28483+93 -9.4_1+)0 -8.3786_01
8°1_46÷_1 -1.4398+00 -1.7095÷_2 8.28680÷33 -9.2890+00 -8.4090+01

7.9884÷01 -1.2416÷00 -1.7128÷02 8.29200+03 -g.OTBq÷JO -8.4794¢01

8.0224¢01 -1.2405+00 -1.7110¢_2 8.29007+03 -9.1556¢_0 -8.4812÷01

8.1_24+01 -1.4087÷00 -1.7084¢n2 8.28674+03 -9.3385÷00 -8.4212+01

8.1143+01 -1.4526+0_ -1.7084÷_2 _.28656÷_3 -9._634¢00 -8._053¢31

8._677+01 -1._633+00 -l.7103÷92 8.28893+03 -9°2511+00 -8.43T7¢01

T°9675÷C1 -1.1508÷00 -1.7134¢_2 8.29434÷03 -9._458+00 -B.5128÷01



3_

LUNAR OR8|T INSERTION BURN TERMINATION

*e G,N.T,

LA? _mp DAY MONTH HR$ NINS SECS

s_ G.E°T. _I

HRS NINS SECS DTBURNISEC) . MASS PROP USED DELV PLCHNG

72. 1 19 JULY 17 32 24.270 76. O. 38.995

81. 1 tq JULY 18 30 44.8_5 75. 56. 9.627

90. 1 19 JULY |q 35 24.136 75. 5(_. _B.139

99. 1 19 JULY ZO 3B 20.Z45 75. 64, Z5.640

l_8. 1 19 JULY 21 32 12.713 75. 38. ,b31
72. _ 1q JULY 18 56 5g.592 77. 25. 16.t16

81. Z 19 JULY 19 58 13.187 77. 2U° 57.976

riD. 2 19 JULY 21 _ 18.B98 77. 15. 32.897

99. _ 19 JULY 22 2 59.898 77. q. 5.293

1 _A • 2 lq JULY 22 56 12.390 77, 2. .307

3*6569+02 7.13659÷_4 2.3833÷04 2.9204+03 -4.4194÷J_

3.6717÷02 7.12691÷96 2.3930÷04 2.9341÷C3 -5,0115+00

3.6765÷02 7.12380+94 2.3961_06 2.9385÷03 -5.161_÷_0

3,6680+02 7,12936+04 2.3906+04 2,9306+03 -_,R_61+OO

3.6520+02 7.13973+0_ 2.3802÷04 2.915_÷_3 -4.1153+_0

3.6521,02 7.13971÷_ 2.3802,04 2.9159,03 -_._969÷00

3,664B÷02 7.13161_04 2.3BB5+C4 2.9277+03 -4.72_÷'H)

3.6692÷02 7.12859+0_ 2.3914+04 2.9317÷_3 -4.8856÷_0

3.6618÷02 7.13338÷_4 2.3866÷U4 2._249÷03 -_.54_9÷_

3.6676+02 7.14267_04 2.37?3÷0_ 2.9118÷03 -3.7689÷_

LUNAB nRBIT INSERTION BURN TERWIN&TION - CONCLUDED

• * SELENOGRAPH[C POLAR CDORDINA[ES. _

LAX lPP ALTS LATS L_NS VRS PTR AZR RPS _P_S

72. 1 5.8515÷01 3.2835-nl 1.650_÷_2 5.50161+,33 2*_664-01 -8.8795÷31 9.9676÷32 1.1_85+_3

81. 1 5.90BB÷_1 3.2435-_1 1.6521+_2 5.49855+33 4.4973-01 -8.8793÷91 9.9696÷02 1.|382÷_3

q_° 1 5.9504÷_1 3.2374-01 1._52_*32 5.496_1+03 6.519_-01 -8.8793+01 9.9677÷_2 1.138_*G3

g_. 1 5.8590÷U1 3.2692-01 1.b5_q÷32 5.SbL13÷O3 2.5732-01 -8.8794÷0l 9.9688÷02 1.1083+03

1_. 1 5.8564+01 3.3190-01 1.6482÷U2 5.50129÷03 2.8981-01 -B.8796÷01 9.9680÷02 1.1C84÷_3

77. 2 5.9202+91 3.2783-01 1.65_1÷02 5.4_697÷03 5.4380-01 -R.B?D5÷Ol 9.9678÷_2 1.1075+03

_1. 2 5.8986+01 3,2427-01 1.6521÷02 5.499J9,03 4.897T-01 -B.8793÷01 9.9675÷02 1.1C84_03

_. 2 8._qOO*Ol 3.2487-nl 1.6519+92 5.69955+_3 _.5377-01 -8. B?9_÷O! 9o9677+32 1.108_*_3

_q. 2 5.Dtb_+O1 3.2781-01 1.65_3÷02 5._9816+_1 5.2924-01 -8.8794+01 9.968_÷32 1. IOBA_C_

138. 2 5*8_q8÷D1 3.3258-01 1._78÷32 5*_97_3÷03 5.1988-D1 -8.8796+31 9.9677÷_2 1.1375÷03

C]RCULAR[_ATION BURN INIT]ATIUN

• = G,N,T. _ G,E,T. " _e D_LTA T FRCM LOI _* *_ CI_CULARIZAT|ON TA_GFT PAgAMETERS ==

LAZ i]_ DAY _nNTH H_S M[NS SECS HRS MtNS SECS _RS N[NS SECS NASS DRTX DRTY _T!

7_. 1 19 JULY 21 47 #8.60# 80. 16, _.329

_1. 1 10 JULY 22 _5 *.128 BO. lO. _8.91_

q_. 1 lq JULY 23 48 32.659 80. 3° _6.66_

9_. ! 2_ JIJLY L_ 53 54.7_9 83. ). °165

1_° [ 2_ JULY 1 47 35._31 ?q. 58. 2Z.951

7_° _ 19 JULY 23 10 30._7 81. 58. 45.171

_1. 2 2 n JULY 0 9 37.699 81. 35. 2°488

_. 2 2_ JULY 1 14 37.502 81. 29. 51.506

99. ? 2 _ JULY 2 16 48.652 81. 22° 5_._6

108o Z 2_ JULY 3 9 41*625 81. 15. 29.34_

4. 1_o 19.292 7.12197÷0_ -1.3850÷02 O.nOC) _._C_

4. 13. 8.523 7.11886÷04 -1o385_+0Z 0.30C_ _._

_° 15. 3_.525 7.126_+0_ -1°3850+0Z 0._(_ _._!'_

4. 13. 30.856 7°1347T÷04 -1.3727+0Z _._C? _.633_-_1

4. 1_* 4.512 7.12647÷04 -1.385_+G2 O. OCC_ )._
4. 14. 1B°60q 7°1Z36_÷06 -1.3853÷02 0°_0_0 |.O_

4. 13. N8.754 7.128_6÷04 -1°385_÷02 _.On'_ _._0!_+

4. 13. 29.037 7.13768÷04 -1.3730+C2 _._0¢:_ J._)_

C/RCI/LARZZATIUN 8URN INITIATZON - CONCLUDED

SEL_NOGRAPHIC POLAR COORDINATES

LAZ 3oP ALTS LAT5 CONS VRS PTR AZR

72. 1
81. 1

108. 1

72. Z

81. 2

9_. 2

99. 2

108. 2

5,8261+_I 2.0594-C1 1.6852÷_2 5.5_296÷_3 -1.5563-02 -8,877_÷01
=.8465÷01 1.2970-01 1.7206÷32 5.5nlB3+03 -1.5694-_2 -B.B759+Ol

5.8274+_I 4.8830-02 1*7579÷02 5.50285÷_3 -1.5551-02 -8.8753÷01

5.8383+01 2.1682-01 1°6803÷_2 5.50222+03 -1.5515-02 -8.8771+01

5.83_3+01 2.0806-01 1.6841÷_2 5.50266+03 -1.55_Z-02 -8.8770÷01

5.8286+91 8.9149-02 1.7391+02 5.50178+_3 -3*9006-02 -8.8756+01

5.8250÷01 1.1271-01 l. TZ85÷O2 5.50296133 -1._558-02 -8.8757+01

5.8268+01 1.2914-01 1.7209+02 5*50287÷_3 -1.5554-02 -8.8759+01

5.B302÷01 %8697-02 1.7J_9÷02 5.50269+03 -1.55#2-02 -BoB756÷01

5,8277+01 9.2293-02 1.7376÷02 5,50180÷_3 -6.7630-02 -8.8786+01
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C|8CULAR]ZAT[0N BURN TER_|NAT|ON

ee D,M.T*

LA7 OPP OAY MONTH HRS M|NS SECS

*s G*E,T° _s
HRS M[ NS SECS DT_RN(S ECI MASS PROP USED DELV PLCHNG

72. 1 19 JULY Z[ 48 3.486 80. 16, 18,178

81. | 19 JULY 22 65 18.960 80, [0, 43.751

90. I Iq JULY 23 48 47°485 80. 4° 1.486

99. I 20 JULY 0 54 9.606 80, O. 15°003

I0_. I 2_ JULY I 47 49.889 7Q, 53. 37,806

72, _ 19 JULY 23 I0 45.175 81, 38, 59,899

81. 2 20 JULY 0 9 52.540 81, 35. 17.330

90, ? 20 JULY I 14 52.337 81, 30. 6.361
99. 2 20 JULY 2 17 3.497 81. 23, 8.892

108. 2 ZO JULY 3 9 56.129 81. 15. 44.368

1.4849,01 7.03485+04 9.6799+02 1.3850+0Z 1.0511-06

1.4832+01 7.02530÷_4 9.6668*02 1,3850+02 7,9863-07

1.4825+01 7.02223*04 9.6625÷02 1.3850÷02 1.0672-07

1.4838+01 7.02772+04 9.6701+C2 1.3850+02 1.2560-06

1.4856+01 7.03795*04 9.6842*02 1.3850,0Z 1.5594-06

1.4729+01 7.03878+04 9.5991,n2 1.3728+02 6.0841-07

1.4842+0! 7.02974+04 9.6729+02 1.3850÷02 8.2321-07

1.4835+01 7.02696+04 9.6690+02 1.3850+02 9.7521-07
1.4845+01 7.03168*04 9.6755+02 1.3850+02 6.4033-U7

1.4705+01 7.04184+04 9.5836+02 1.3700+02 4.9485-07

C|RCULARIZATIOH RURN TERMINATION - CONCLUDEO

** SELENDGRARHIC POLAR COORDINATES

LAI 3DP ALTS LATS LONS VRS PTR

72. 1

81. 1

gO, 1

qq. 1

108. 1

72. Z

gO. Z

99. 2

108. 2

AZR

5.8260+01 2.2231-01 1,6775+02 5.36445+03 5.9824-03 -8.877_+01

5.8464+01 1.4619-01 1,713_*O2 5.36332+03 3.8525-03 -8*8761.01
5.8_74+01 6.5411-02 1.7503÷t)2 5.36435+03 3.9307-03 -8.875_÷01

5.8383*_1 2.3315-01 1.67Z6+OZ 5.36372+33 3.5944-03 -8.B77_+_1

5.83n3+_1 2.2443-01 1.6764+02 5.36416+_3 3.q615-03 -8.8773+01
5.925_+01 1o_55_-01 !.73!_+_2 5.36451.03 -6=Q_92-03 -R.87_7+_l

5.87_9+.31 1.2925-01 1,7_9+_2 5.36446+33 3.9608-03 -8.B759+01

5.8267+'_I 1.4565-_I I.?133*'_2 5.36437+0_ 3.9454-03 -8,8761+01

5.8_2+01 1.1525-01 ,1.7272+32 5.36419+_3 3.8861-03 -B.875_+01
5.8270+01 1.0869-01 1.73_0._2 5.36484+03 -2.9062-02 -8.8755÷01

CSM LUNAR LANDING SITE PASS

** G.M.T, ** G.E.T, *_ DELTA T FROM LO! **

LA7 OP o DaY N_NTH HRS MINS SECS HRS MINS SECS HRS MINS SECS LATS LONS AZR SEA

72. 1 2_ JULY 18 1B 12.q64 lOO. 46. Z7.688 ZA. 45. 48.693 7.3456-01 2.3647.01 -9.10C2+01 9,8518+03

81. 1 2 _ JULY 19 16 36.579 100. 4Z. 1.369 24. 45. 51.742 7.3474-01 2.3647+01 -9.1002+01 1.9348+01

qO. 1 20 JULY 23 21 18.329 100. 36. 32°33Z 24. 45. 54.193 7.3464-01 2.3647+01 -9.1002._1 1.0897+01

99. 1 20 JtlLY Zl 24 6.458 lO0. 30. 11.855 2_. 45. 46.215 7.3459-01 2.3648,01 -9.I_GZ*UI 1.L430+31

108. 1 20 JULY Z2 17 54.675 100. 23* 42.592 24. 45. 41.961 7.3455-01 2.3648+01 -9.1001+_1 1.1887.31

72. 2 2 n JULY 19 42 47.192 102. 11. 1.916 ZA. 65. 47.602 7.3478-01 2.3648+01 -9.10n2+01 1.0570+01

81. 2 Z_ JULY 20 41 24.73B lOZ. 6. 49.529 24. 45. 51.553 7.346_-01 2.3647+01 -9.100Z+Ol 1.1367*01

90. 2 29 JULY Z1 46 10.045 102. I. 24.049 24. 45. 51.152 7.3458-01 2.3647+01 -9.1002+01 1.1617.01

99. 2 20 JULY 22 48 48.422 101. 54. 53.818 24. 45. 48.525 7.3457-01 2.3647+01 -9.1002+01 1.2149.Ol

108. 2 2_ JULY 23 42 3.852 101. 47. 51.771 2A. 45. 51.464 7.3465-01 2.3648,01 -9.1001+01 1.2601÷_1

LUNAR ORBIT PLANE CHANGE BURN |N[TIAT[ON

_* G.M.T. e= G.E*T. _ DELTA T FRCM LOI *_

LAE ORP DAY MONTH HRS MINS SECS HRS NINS SECS HRS N|NS SECS MASS

_ LOPC TARGET PARAMETERS _
DRTX DSTY 0 RT l

7_. I 20 JULY 22 41 17.951 105. 9. 31.777 Zq, 8. 52.782 3.64418+04 O.OqOO

nl. I 2_ JULY 23 _q 39.571 105. 5. 4._Z 29. 8. 54.735 3.63463+04 0.0000

q_. I 21 JULY 0 44 21.846 IP4. 59. 35.851 Zq. _. 57.712 3.63156+04 0.0_0

_9. 1 21 JULY I 47 9.438 104. 53. 14.835 29. 8. 49.194 3.63705+04 0.0000

IC_. I 21 JULY Z 40 58.006 104. 45. 45.925 29. 8. 45.294 3.64728+04 0.0009

7Z. 2 21 JULY 0 5 52.796 106. 34. 7.519 29. 8. 53.204 3.64811+04 0.0000

_I. 2 21 JULY ! 4 28.201 106. 29. 52.989 ZU. _. 55.014 3.63907+04 0.0000

9_. 2 21 JULY Z 9 13.546 106. 24. 27.550 29. 8. 54.653 3.63629+04 3.0000

99. 2 21 JULY 3 11 51.737 106. 17. 57.134 29. 8. 51.841 3.64101+04 0.0000

198. 2 21 JULY 4 5 11.R86 106. _0. 59.805 29. 8. 59.497 3.65117+04 0.0000

1.6475+01 3.COOC

L.6475+01 0.0000

1.6475÷01 J.O000

1.6475+31 0.0000

1.6475+01 O.nO00

1.6475,01 0._000

1.6475+01 0.0300

1.6475+01 0.0090

1.6477+01 0.0000

1.6477+01 O.OUOC
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LAZ _P

T2.. t

ill. l

QQ° 1

72. 2

RI. ?

Qr_, 2

9 <; . 2

LUNAR ORBIT PLANE CHANGE BURN INIT[ATION -- CUNCLUOEO

• * SELENDGRAPHIC PNLAR COORDINATES

ALTS LATS LONS VRS PT8 AZR

5.86C1+01 -8.352_-01 -5.69_1+01 5.36221+}3 -1._561-32 -9.0918_1
5.f1386÷Ol -8.357¢l"01 -S.&gRI÷'_I 5°36531*_3 -4.1_gq-O] -9.0414÷01

_.8S3_+01 -R.3593-01 -5._qR2+ql 5.36251+03 -I.0_31-02 -9.0919,UI

5.8N41+CI -_.3572-01 -5.A981÷01 5.3629q*_3 -6.4575-03 -9.0918+01
5.R520÷()1 -8,3482-QI -5.698_*41 5.36258+_)3 -8.9268-03 -9.0915+01

5,BTq_*_I -_.3SOS-U[ -5,698_+_1 5,_613T+_3 -3.75q5-33 -q._919"91

5.855_*01 -8.3573-01 -5.6981+91 5.36240*_3 -L._86_-02 -9.0918+_I

5.B546÷CI -8.3579-_I -5.aqBl+.)l 5.36244+_ -I._314-92 -9._918÷)1

5.8510+G1 -8.3544-_I -S.6gBl+_l 5°36263÷_3 -9.1659-03 -9.U918*_)I

_.gl_+ml -8.3463-Q1 -S.b�RO+Ol 5.35446÷U3 1.9535-02 -9.091R÷_1

LUNAR ORBIT PLANE CHANGE BURN T6RMINATION

*$ G.N,T. $*HRS G.E,T° m*LAZ []P_ _AY _[INTH HRS WINS SECS WINS SECS DTBURNISECI MASS PR_P USED DELV PLCHNG

72. 1 22 JHLY Z2 41 lT.g_9 105. 9. 32.683

_1. 1 2'_ JIILY 2_ _9 40. 477 IOSo 5. 5.265

g_° l 21 JULY 0 4_ 22.751 104. 59. 36.754

gg. l 21 JULY I 47 _0.344 104. 53. 15.741

lAB. I 21 JULY 2 4_ 58,q15 I0_, 66, 46,832

72. 2 21 JULY ) 5 53.705 1C6. 34. 8.428

_1. 2 21 JULY 1 4 29.10T 106. 24. SS.Bqg

o_. 2 21 J_LY 2 9 14,453 I06. 24. 2_._57
0o. ? 21 JULY 3 11 52.645 I06° 17. 54.34_

IOn. ? 2l JULY 4 5 12°7_6 I_6* 11. .714

q.0637-_1 3.63827+04 5._197+0L 1.6475+_1 1.7b51-_1

9.0294-nI _,62RT3_,)4 5o9037+_)I I.6475+31 lo7bS_-;_l

9.0294-01 3.62566+04 5.8987÷01 1.6475,01 1.7656-_1

_.0637-01 3.63115_4 5.9076+01 1.6475_1 1o765_-J1

9.363T-91 3.64136+_4 5,9263_01 1.6_75÷_:1 1.765_-I1

9.0481-_I 3,64219÷_4 5,425T_01 1.6475+01 1.766)-_

9,_981-_1 3,6_316+_4 8.9105+01 1*6475_C1 1.YbSb-rl
9._&37-01 3. b303_4 5.9064+01 1.647S_1 1.765_-J1

g.363T-Ol 3.6351U_4 5.9148,01 1.6_77_JI 1.7657-'I

g.0981-01 3°64524+n4 5.9313+_1 1,6477+'_I t,Tbb_-)!

CSM LUNAR ASCENT PASS

** G.M.T. *_ G.E,T. ** DELTA T FROM LOI m*

LAZ QPP _AY H!]NTH HAS WINS SECS HRS WINS SECS HRS WINS SECS LATS LOWS A/h

72. i 21 JUlY 15 59 19.563 122. 27. 34.287 4_. 2b. 55.292 7.3397-01 2.3fl47÷01 -9.I_35÷CI

_l. I 21 JULY l_ 57 4_._37 122. 23. 5.726 4_. 26. 56.099 7.3424-01 2.364_+01 -g. g835+_l

_. I ZI JULY l_ ? 22.5R9 122. 17° 36.593 _6° 26. 5fl.454 7.3409-01 2.3647+01 -q.083_*_Z

Q_. 1 21 JULY l_ _ 9.b93 122. II. _B._Rq 4_. 26. 4g.44g 7.3398-01 2.3647+_I -q.)_35÷)!

iJ_. I 21 JULY l_ 5_ 58.53_ 122. 4. 46°_51 _b. 26. _5.R20 7._371"CI 2.3647+01 -Q._83_÷_I

77. 2 21 JULY 17 24 1.374 123. 52. 15.797 4b. 27° 1.482 7.3408-01 2.3647÷ni -q. oR3_+Ol

81. 2 Z1 J_ILY IR 22 28.44_ 123. _7. _3.234 46. 26. 55.255 7.3444-_i 2._647+01 -q.)8_5+_i
_. 2 31 JULY Ig 27 14.1ZT 123. 42. 28.13! 46. 26. 55.234 7.3_95-_I 2°3647+_1 -9.)_35_I

_g. _ 21 JULY 2 _ 2g S2.1gB 123° 35° 57.555 4b. 26. 5_.302 7.33B2-01 2.3_47+01 -q.!)R35+_I

l_. 2 21 JULY 21 23 28.783 123. 2% 16.?_ 46. 27. Ib.393 7.3_b5-01 2.36_7÷)I -q.0_34+_I

TRANSEARTH INJECTION 8URN INITIATIJN

*a G,M.T, =* G.E.T, ** D_LTA T FROM lOI ** *= TEl TARGET PARAWETEQS **

L_! 9_P D_Y mC}_ITH H_S NI_S SECS HRS WINS SECS HRS WINS SECS M_SS D_TX DRTY DRT;

72. 1 22 JHLY I I 35.453 131. 29. 50.174 55, 29. II.180 3.64514+04 3.07_2.03 7._8.5+3Z 3.5_I+_)I
_l. l 22 JULY 2 _ 23.453 131. 25. 48.241 55. 2g. 38.618 3.63560+04 3.1067÷0_ 7._2_÷_2 _.2_2_I

9_. I 22 JULY 3 5 36.5_9 131. Zn. 50.6_I 55. 3_. 12.463 3.63253÷04 3.1430+0_ 7.1_82+02 5.1)_3+GI

gq. 1 22 JULY 4 8 52.883 131. 14. 58.2?7 55. 30. 32.63b 3.63802÷04 3.1812+03 7.1257÷)_ 6. l_q_*!l

I_ • t 72 .IUCY 5 3 ?.595 131. 5. 55.515 55. 30. 54*884 _.64823+04 3.2155+03 7.1451+_2 7.1?l+._l

72. 2 22 JULY _ 27 .81_ 132. _5. 15.530 55. 50. 1.215 3.64g06+0_ 3.1210÷_3 7.1_17+_2 4.6_÷01

51. ? 22 JULY 3 25 _[°524 132. 51. 16.316 55° 34. 18.340 3.64303+04 3.1548÷_ 7._14_÷_2 _.4479+)I

_. _ Z2 JULY 4 31 8.fl47 I_Z. 46. 22.5_I 55. 3_. 49.955 5.637Z5+04 3.194q+G3 7.131_+_2 6.3_85÷_I

_9. ? 22 JULY _ _4 16.386 132. 4_. 21.T78 5B* 31. 16.48_ 3.64197÷U4 3.2362÷03 7.156_+02 7.54_0÷01

IGq. _ 22 JULY 6 28 2g.81g 132. _. 17.732 55. 32. 17.425 3.b5211+04 3.2738÷03 7.1776_02 _.3_+01
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Tb'_FAC'TH TNJF_L. TIIIN _ql_: JNTTIaTI I_I - CIINCEUD_-C

TR&Ng;iD-_TH _NJFCTI_N (_I_N T_PM[N/_T|'JN

Pk,lp '_5:.0 D_LV PLCHNG

I _;' i mp _,1 TS L iTq L,'I_:S V:S PT,_

72. l

q]. I

72. 2

*l. 2

gf. 2

9g. 7

I_ m • 2

_TRY

"* G.M.T. ** ;.E.T. $_ L,'LT_ T _14 T=] _:*

L_I O po D_Y mO_TH M=S MINS SECS H_S mTNS ScCS '_RS MINS SECS P_P _ES_VE

72. _. 24 JHLY 16 36 I_..311 I"#5. 4. ?g.n_5 ,_3. _2. _.? A

ql° I 24 JULY 16 3? 2/_° _(B lq_. 2. _ ,.7_ _Z° _° _2° _.2

gr° i 2_ JULY I_ 3Q _3°O_q I_2. "_3° 57°_57 #,I° _ ° 35.2_o

_'_* ! 2_ J_JLY IF, 3q 57. "_ 9 I_1. z'5. 2.#.6 _ o'I. _'_° _ .I. :_Z 5

]_r° I Z4 JULY 15 _,C 5R°_7 Igi* 4_.. _°7H7 5g° ]g. 15.Q, "_

72. _ 2 _. JULY 16 :_7 57°g17 i'_5. _,o 12°._3_ _2° q. 75°41 T

_i° 2 2_ JULY [6 3g 7.37_ I_4. _° 3-_.I_ a _|° I "_. _. _._'_,_

':_. "_ Z z" JULY I'_ 4 n 22._3 _° _g. _.'_ _ _'° _* 3°.9 _

_'_° 2 2 _' JULY lh _] 3 ]._'I _" Ig1° _7. 3_._7 5_o _. _I.|2

I '_. ? 7_' JtJLY I_ _'2 _2._4 lq'_. _. Z¢._ll 5q. 1!. ?_,.=15_

_.82238÷ r_

OV _E SERVE

I._,_772+]_

1.592_+$3

l°570J;*_B
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ENTRY - CONCLUO|O

LAZ _P kLT LAT LON ¥ PTH &Z [NC INNP

72. 1

RI. 1

qq, I

L_R. l

72. 2
R1. 2

9n. 2
99. ?

I_R. 2

6.57_5,01 -3.5156,00 1.7058÷02 3.61608*04 -6.5000÷00 5.0126"01 4.0001÷01 1.2191÷01

6.507)*01 -3.434?÷00 1.7084÷02 3.61679*04 -6.5000*00 5*0121÷01 4.0000,01 1.2228÷01

6.5993+01 -3.3519,00 I.Y054÷02 3.61766÷04 -6.8000÷00 5.0116÷01 4.0000-91 |.2ZT[÷01

6.505A*01 -3.2190÷00 1.T054÷_2 3.61862*04 -6.5000÷00 8.0111"01 4.0000÷01 1.2316÷01

6.5832"01 -3.2226÷00 1.7053÷92 ).61948+04 -6.S000*00 5.0|07*01 4.0005÷01 1.2383"01

6.5068"01 -3.4001,00 1.7054"02 3.61715÷04 -6.$000+00 5.0118÷01 4.0000,01 1.2246÷01

6.5B93÷01 -3.3278*00 1.7_54,02 3.61796*04 -6.8000÷00 5.0114"01 4.0000÷01 1.2285"01

6.5002÷01 -3.25S1,00 1.7054÷02 3.61Rq9÷04 -6.5000÷00 5.3109÷01 4.09_3÷01 1.2330"01

6.5879+01 -3.1926+n0 1.7053÷02 3.61996÷04 -6.5000*00 5.0108,01 4._00J÷01 1.2375+01

6.5786*01 -3.1457÷00 1.7953÷02 3.62094+04 -6.5000÷00 S*9101÷01 4.00G0-91 1.2415+01

TOUCHOOWN

** G,E*T. St ENTDT 81

LAZ _Dp HR5 _INS $EC$ HRS N|NS SECS ENTRG LiT LON AZ $EIYO OTSUN

72. l 1q5. 18. 29._29 O. 14. .OOO

ql. l 194. 16. 59.783 _. 14. *009

q_. l 193. 7. 57.651 9. 14. .0_0

9q. 1 192. _. 2.657 O. 14. .900

I_. 1 191. ^. 46.T81 O* 14. .000

72. 2 19_. 29. 12.63 _ O. 14. .000

_1. 2 L94. L8, 32.153 0. 14. .000

q_. 2 193. 9. 36.817 O. 14. .000
qg. 2 lq2. 1. 3_.801 O, 14. .0_0

lO_. 2 I91. 2. 20.405 O. 14. .000

1.2850_03 1.0662,31 1.8667÷02 4.9505+31 -7.8024÷00 -5.6544-01
1.2850_03 1.974l+01 1.8667,02 4.9523_01 -7.5016*0_ -5.4369-01

1.2850403 1.0822÷01 1.8667+_2 4.9541+01 -7.1768,_0 -5.2019-31

1.2850_03 1.0893÷01 1.8667.02 4.9557+01 -6.8710+0 _ -4.98_5-01

1.2850_03 1.0948,01 1.8667,92 4.956_01 -6.616?+00 -4.7963-_1

1.2850_O3 1._775÷01 1.8667,02 4.9530÷01 -7.3678÷30 -S.3_01-_1

1.2850+03 1.0866,01 1.8667.02 _.9546+01 -7.0779÷0_ -5.1303-01

1.2859_03 1.0917÷01 1*866T÷02 4.9562+01 -6.7657,0_ -4.9042-_1

1.2850103 1.0977+01 1.8667*02 4.9976*01 -6.4742*09 -6.693[-0L

1.2859+03 1.1023÷01 1.8667+02 4.9585+01 -6.2326*_0 -6.5175-_I

CIRCUMLUNAR PER[CYNTHION

_op**OA Y _.M.T. _ G.E.T. ¢¢ DELTA T FROM TL| _*LA{ MONTH H_S N[NS SEC$ HRS _|NS SECS HRS M|NS SECS

72. 1 19 JULY 17 29 38.440 75. 57. 53.163 T3. 8. 14.381

_1o | |o JULY 18 28 1.698 75. 53. 26o607 7)* 7. 6.369

90. l 19 JULY 19 _2 41.763 75. 47. 55.76B T3. 5. 11.436

gq. 1 19 JULY 20 35 36.235 75. 41. 41.632 73. 2. 3T.644

t_* 1 19 JULY 21 29 25.473 75. 35. 13.592 72. 59. 8.320

72. 2 1 _ JULY 1_ 54 14.104 77. 22. 28.829 73. 4. 44.951

_1. 2 19 JIILY l _ 52 80.540 7T. 18. 15.330 73. 3. 48.934

9C. 2 19 JULY 2_ 57 36.298 TT. 12. 50.3_0 73, 2. 6.109

99. 2 1 _ JULY 27 0 15.554 77. 6, 20.95t 72. 59. 1_.16_

_Cn. 2 1Q JULY 22 53 26.768 76. 59. 12.666 72. 55, 7.410

CIRCUMLUNAR PERICYNTHION -CONCLUOEO

** SELENOGRAPH|C POLAR COORDINATES s¢

L_Z ]Po _LTS LATS LONS VRS PT8 _ZR LIN

72. l

qn. L

qq. 1

72. 2

_1. 2

_. 2

Og. 2

1_0. 2

5.8285+01 1.9883-ql 1.75_1÷02 8.36281+03 3.6041-08 -8.@328÷01 1.T431÷02

5.8367÷C1 2*2944-01 1.7338+_2 8.3622_*03 -1.1788-07 -8._T51+01 1.7378+02

5.8263÷01 2.8957-01 1.7338÷02 8.36293+03 -2.4856-07 -8.3606+91 1.7359,02

_.8_16÷_1 2.2075-01 1.733_+02 8.36305+03 -3.2532-09 -8.3922"01 1.7391*02

5,8337+01 1.8714-01 1.7834_02 8.36482÷_3 -1.0834-0T -8.4652*01 1.7464÷02
5.825_÷01 1.9578-01 1.7339"02 8.36615+08 1.5641-07 -8._673*01 1.7466÷02

5.8158÷_1 2.2646-01 1.7336÷02 8.36382+03 -1.3966-07 -8.4048+01 1.74_3+02
5.016k+01 2.3155-01 1.7333÷02 8.36400÷03 -1.9046-07 -8.3893÷01 1.7387+02

5*8241_01 2.1300-01 1.7332÷02 8.36455+03 2.8177-07 -8.4219+01 1.T423÷02

5.8244÷_1 1.8096-01 1.7334÷02 8.36660÷03 3.6000-0T -8._998+01 1.T_98÷02
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CIRCUmLUNAm ENTRY

eO G.NeT. e'H8 s G,E*T* $_ O|LTA Y FSQN PESICYNTMION**LJU[ QPP DAY N_TRImS #InS UCS MISS SKS *_S RINS $|GS

?2. 1 2Z JULY 14 ]8 $4.SqMI 145. 4. 4q0311 _9. 8o S6.'L48

81. 1 22 JULY 15 31 |4.919 144. $6. $Se?OY 69. 3* 33.224

90. 1 2_ JULY 16 ]Z 3i*iT_ 144. 47. S1*lT? ii* S9, ST*lOS

qH). 1 22 JULY IT ]2 43*815 144. 30. 4q*Zll ii* ST* ?*Si3

108. 1 22 JUlY 18 24 41.|44 |44, 30* 25*258 6i* 55. 15.866

?2* 2 22 JULY 15 ST 10*4q9 146, 2S. 2S*218 690 2* $6.392

81. 2 22 JULY 16 52 15o721 146. 1?* 40.$10 68, $9. 25.180

410, 2 22 JULY 17 53 29.934 246. 8. 45.938 68. 55* 5|*658

_), 2 22 JULY 10 53 26.20q 145, 5% 31.100 68. 53. 10.64q

108. 2 22 JULY lq 44 58.021 145. 50* 45.93q 600 51. 53.276

CIRCUI_.UNAR ENTRY - CONCLUDED

LAZ _PP ALT LAT LON V PTH AZ [NC IN_P

72. 1

81. 1

qO* 1

qq* 1

108. 1

72. 2

81. 2

90. 2
99. 2

108. 2

6.5033+01 -1.4720+01 1.7533*_2 3.61470+04 -6.42034"00 5.8946+01 5.4012+01 5.5149_00

6.5834401 01.399T+01 1.6124+02 3.61468,g4 -6.6187+00 6.1096+01 3.1814÷01 3.3020_00

6.5833"01 *h3501+01 1.4665+02 3.61467+04 -6.4699+00 6.1252+01 3.1480+01 2.9635+Q0

6.5832_01 -h3qYS+01 1.3203-02 3.61467.94 -6,646q+00 5o9666+01 3.3084+Q1 4.5691+00

• .5832+01 -1.4445+01 1.2041+02 3.61467_04 06.4964+00 5.6198+01 3.6457+0! 70946Y_00

6.5832+01 -1.5086+01 1.5602,02 3.61470*04 -6.5089+00 5.6979+01 3.5910+01 ?.4125+00

6.5832+01 -1.4063+01 1.4227+02 3.61448_0_ o6.4671+00 5.9250÷01 3.3491+01 4.9805+Q0

6.5833+01 -1.3483+Q1 1.2768+02 3. 61416+04 -6.2504+00 5.9513+01 3.3040+01 4.5243÷00
6.5832_01 -1.3830+0| 1.1337+32 3.6!_6_÷04 -&.3418+OG 5.7T_0+01 3.4736*01 6.2199*00

6.5832÷01 -1.4860*01 1.0142+02 3.b1467+04 -6.4659+00 5*q183+01 3.8361÷01 9.8_76-00

C IRCUMLUNAR TOUCHDOWN

OPP**H_$ G,E*T* "8 ENTDT 8*LAZ MINS SECS HRS M|NS SEC5 ENTRG LAT LON A[ SEATD DTSUN

72. 1 145. 18. 49.305

81. 1 145. 10. 59.702

90. 1 145. 1. $2.871

99. I 144. 52. 49.20S

108. 1 144. 44. 29.252

72. 2 146. 39. 25.212

81. 2 146. 31. 40.504

90. 2 lab* 22. 43.q32

qq. 2 146. 13. 31.594

108. 2 146. 4. 45.935

O, 14. .000

O, 14. .000

O, 14. ,OOO

O. 14, .000

O* 14. ,000

O. 14. .000

O. 14. .000

_. 14. ,000

O. 14. .OOO

O. 14. .000

1.2850+03 -2.6769+00 1.9329+02 5.4935+01 -3.4231+01 -2.4364+00

1.2850"05 -2.6667+00 1.7964+02 5.7210+01 -3.4135+01 -2.4294+00

1.2050_03 -2.2462*00 1.6500+02 5.7513+01 -3.3325+01 -2.3722+00

1.2050+03 -2.1928*00 1.5014+02 5.5848+01 -3.3233+01 -2.3656.00

1.2850+03 -1.7669÷00 1.3776+02 5.2329+01 -3.2510+01 -2.3148+00
1.2850+03 -2.4219+00 1.7355+02 5.2947+01 -3.3759+01 -2.4030+00

1.2850+03 -2.1462+00 1.6029+02 5.5423+01 -3.3183*01 -2.3623+00
1.2850+03 -1.6777+00 1.4575+02 5.5850+01 -3.2297÷01 -2.2998+00

1.2850+03 -1.4701+00 1.3106+02 5.4084+01 -3.1942÷01 -2.2748*00

1,2850+03 -1.3762+00 1.1829,02 5.0338+01 -3.1807+01 -2.2653+00
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TABLE II1.- SUMMARY OF MISSIONS FOR JULY 18 LAUNCH WINDOW

(aM Mission summaries for specific launch azimuths (72% 81% 90% 99 °, 108 °)

_e_i$_$*I$$$_m$e$$$$$$_$8$$$$$$_l$$$_M_$t$i$_$_*$$$m$$_M$$$$_m$$_$$$Me_M8$m$$m$t$$$$ee$$$eM$$$$MM$$M$$M$$$$$M$$M$$$l$_$$$

ID _718372.1
L6UNCH TIME 1R JULY t96q 13 MR_ 37 MTNS_ $4.348 SECS G.M.T.

LAUNCH _ZIMUTH 72, INJECTION OPPORTUNITY t
_l__t_l_t_l_l_l_t__l_8_l_tllll_m_ll_ll_l_8_8_l_a_ll_i_

I_ _71RO72.1

_TH PARKING n_BIT INSEPTION

1H JULY lqAq 13 WRS, 6q MINS, lB,Bq ^ SECS C,M.T, *Ms O, HRSt 11, NIN59 2&,OA2 SECS G,_,To ell T 1,90011727-01MPS
X 3.4_t_822._1 Y 2._8310B3÷_3 l l,glZg37B_03 OX -2.$555111+04 OY -2,01qn441÷02 OZ 7,7733348÷02

ALT l._3752_*_2 tAT 3.28385C.4"01 L_N 3.O_O793÷02 V 2.55BT72T_04 PTH 2.357ROBZ-0B AZ 8. T93026_,01

K 3._43_37_403 D_C 3.266_3_1 BA 8,9335114÷01 RAS 1,17738TA÷02 DES 2,0996844_01 RAN 3,1_5284÷_

INC 3o2726TR_1 MASS 2°q_BBZI3_S

I_ _T18C72.1

_._ _IN% _RI_R T,3 TLI INITIATION
1_ ,IJLY lg_ I_ HPS, 23 H[NS, 58,7T_ SrCS G.M,T° e*e 2. HRS9 ;6. MINS, 1._24 SECS G.E,T. l_ T 2,T6706222÷0_ HRS

X _,5_nT8b+_ Y 1.102_773÷_2 _ -2.232949_÷Ot OK -5.6985_00+02 DY 2.150gBOq÷_4 DZ 1.3_4_4+04

_LT _°9_171_÷_1 LAT -3°635_tq-_1 L_N l°7q4_460_P2 V 2°55RR404÷04 PTH 2o8_34922-02 AZ 8.T2_3369÷0|

I_ "71_r72.1

T_ANSL'_N_ INJFCTI_N INIT|ATION
I _ JLJLY lgbq 16 H_S. 27 MINS, 25.772 SECS _.M.T. _l 2. MBS_ 6g. MINSt 3t._24 SECS G.E.T. Mee T 2.82539552,0_ MRS

X 3.411_I2B+P_ Y R,4?_332B÷02 Z 4,52_2114÷_2 OR -6,BTlOB_4÷03 OY 2,0645q76÷04 OZ 1,3_57930÷_

ALT 9,931F_Bb÷_I LAT 7,_77tg91÷0 n tON l,qOT0605+O2 V 2,55B_839÷04 PTM 2,3201bOb-02 aZ 5,7R74TDB+_I

R 3,5;3_IR+_3 DEC 7.32gT2Bl+_O RA t,BRTZ2t_+C1 RAS l,tTB4904÷02 DES 2,09TT398_01 RAN 2.3437Rqq÷_

[_IC _,Z?661qT÷_[ MASS _.g26qBRO÷C5
_t_**_tll_ltl_tlt_l_t_tltll_8_t_l_t_l_tlll_tMt_t_tM_t_tttlttl_ttttMt_t_tttl_ttll_MlM_l_l_lt_8l_l_ll

TR_NStlINBR INJECTION TEnMINATION

lq _UtY 196g 1_ HoS, 32 MINS, 46,494 SEC$ G°W,T, oll 2, MR$_ 54, RIN$, S2,t4b SEtS G,E,T, l** T 2,91_48495_00 HAS
2,boQZq17+_3 V 2,0_36_q÷_3 Z 1,2_2TB3_03 DX -2,0231_23_0_ OY 2,4773204+_4 OZ 1,_2689_ #_4

ALT t,_b12÷02 tat 2,_2_g481+_1 tON 2°1276851+02 V 3,BBqRtIB_04 PTM T,0013463+00 AZ b,_7Rkq_3÷_[

R _,_l_61tT+_3 DEC 2,_OgOq_6÷_l RA 3,7274675_OL RAS L,17B52TT÷q2 _E$ 2,q97_T_l÷Cl DEN B,35898_8÷U_

SC'+ 4,_]gq21_+_1 R_VS 1,_545S16+P2 RAN 1.164010BlOO INC 3*l124qTB'Ol ECC 9.7536688-01 SMA 1,_37023÷05

RD _.58628qq+_3 A_F 2,_468071÷_1 INMP 3,555RS83÷0_ CBTLI -_,T4_36_I-Ot DAZTtl 1,13274_q÷O0 _ASS 1,3TOgB05+_5

PRO" 1.558_876+_5
_*_l_*_*e_e_e_*_t_e_8_8_e_t_t_lt*l_*_t_"_et_m_ttm_t_t_8_t_tt_e"_t_tte_t8l_MtM*_ttt_l

ID _TlR'72.1
TRA_SL_A_ INJFCTI_ ÷ 2 MOURS

t_ JULY 196g lS HRS, 32 MINS+ 4bek94 SECS G,M,T, ell 4e HR$* 54o NINS+ B2+166 SEC5 G,E,T, Ill T 4,91448492÷0_ HRS

X -2.3164q6o÷_; Y 5,808q387_03 Z 3,84_221_03 DX -1._09233B_04 OY -1,3158379+03 OZ -6.4q94825÷_2

ALT 1,7_q_273+_ tat 1,0386560÷_1 LON 3,9934155+02 V 1,_168253÷04 PTH 6,5336450÷01 AZ 1,2.32517_÷32

R Z.t_q_2+_4 O_C 1,_3755R1÷01 n_ 1,6_929R5_2 RAS I,lT9364T_02 DES 2,0961932÷01

19 _71a_72,1

LUN&_ +_I T INSERTION BURN INITIATION
_1 JULY lq6g 15 HRS, 24 MINS, 44,31T SECS G,_,T, I$$ 73, MRS° 4_, qINS9 49,_66 SECS G,E,T, sis T T,37805#62_01 MRS

XL -R.;28tr47+:2 YL -5.2388885+_2 ZL -2.362|Rqb÷02 DXL -3.5182793+03 DVL 6.Tg4967t_03 DZL 3.21256_+03

X_ -l._'77275+_3 YS -1.852_0Z4÷_2 ZS -2.$8655_2_01 DXS 5,0B_6534+01 OYS R,3035206.9_ DZS 4,3537g_÷_2

_LTS _,1_4_762+01 tATS -1,436313_÷_G tONS -IeT12hl_3÷_2 VflS B,31_0812÷03 PTR -9,168R_6_÷00 AZR -8, T[g_9_B÷?|
tIN l,Tbq4029÷_2 tAN l,AIT4&89÷02 LAP -|,16962B9÷00 LTS lo2Tq3qO7÷O_ INS q,30546TO÷OI DEN -q,l_3RT94 ÷_O

TH_T_ t,_Bqtlq_+_l BETA -1,T234122÷02 _ASS _+5199404÷0# ORTX -2,qtR8215+03 ORTY -3,T_29173÷O2 ORTZ -2,25_r292÷01

L'I%Am _R')IT INS:_TION BURN TErmINATION

_i JULY 1_@9 15 mRS, 3_ MINS, 52°_52 SFCS GoM. T° eel T3, HR$_ $2, MINS+ _°I04 SECS G.E°T, e_$ T 7,38828068÷O1 MRS

XL -_.R_q_B9_÷?_ YL -1,_g6_67÷_2 ZL -T.6502200_Ot OXL -1°044_009+0_ DYL 8*0_$6909÷03 DZL t°@_2_B20÷_3
xS -_._7151÷_2 YS 2,6502461÷r2 ZS -1,36_12Tb÷01 OXS 1,3783603÷03 D¥S B,Bt_TT_B÷03 DZS -6,941777B÷_t

_LTS _,1242114÷_1 LATS -7,T952SB7-_I LONS 1,646259b÷02 VRS S°_BT173T÷03 PTR 8,3422571-01 AZR -9,_713623÷31

tIN 1,7_lT2+'_ LAN 3,2qb458T+_t LAP 1,4206309÷02 $_A$ 1,05251_0÷03 ECCS _,2221RT_-02 OERS Z,14_LBbl+O0
QoS 9,g95_n7b÷_2 A_OS 1,10747T1+03 BANS 1,7790332+02 |NC$ 1,5863131+02 LTS 1,2793_82+00 LNS q,30CZ5BO÷01

LTE 1,_23_g71÷_ LNE m7,_29411T+O0 TNETA -7,_153T0÷00 BETA -I,6B63953÷O2 PROP 2o39q3158÷04 BARC 2,408082b÷_1

O_LV 2,g_501÷_3 MASS T,120624b_04 PLCMNG-3,q20|qqB_O0

!o '+7t_72.1

CI_CULA_IZ_TION RtJ_N INITIATION
21 JILY 1959 1_ Hns, 4Z M[NS, 32,gt3 SECS G,M,T, Ill 78° MRS, _, NINS_ 38,b24 SECS G,E,T, lie T T,80TTBgS4÷OI MRS

Xt -_,@496223÷_2 YL -4.24294_6÷_2 ZL mt. T861023+O2 DXL -2.§27765T÷03 DYL 4°5430804+03 DZL 1,74032SR÷O3

XS -_,g747521÷C_ YS 6,_tB_lBT÷CO ZS -9,2q221_0_00 DXS 3,B214724÷01 O¥S 5,4_T8115_03 DZS -8, T545713÷0|

ALTS _,o?_?n_÷0! LATS -5,3372543-01 LONS l,Tq62_55÷OZ YRS _o4786412÷03 PTR -1o5302518-02 AZR -9,0?1zBRq÷_I

LIN l,?_q4_5_+_Z LAN 2.9874354÷01 LAP -1,1533qq3+00 LTS to275q2bZ÷O0 LNS 9o0866126÷01 DE_ -t,O223987÷_t
TH_TA _.e71872_*_1 8ET_ -1.8000_0_+n2 MASS 7,1156B47÷04 DRTX -1,3B50000.02 ORTY O*0000000 ORTZ 0._00000 _

I_ 718"72.1

CIRCUL_IZATI_N BURN TERMINATION
21 JULY lq_g 19 MRS, 42 MINS, 47,7R2 SECS G,M.T. M$$ TBo HR$_ &* NINS, S_,_41 SECS G,EoTo sis T T,80815115÷0l HRS

XL -_,9_q7_2÷02 YL -4,1331890+_? ZL -1,744043B÷02 DXL -2o_025143-03 DYL 4,4572638÷03 DZL 1,7085637÷G3

XS -g,972gR57÷_2 YS 1,9757q33÷01 ZS -9o5022514+00 DXS I,Obb]T02÷02 DYS _o3SB4122÷C3 OZS -8,4683973÷01

RLTS 5,9,'46011÷01 LATS -5,457q0_-01 LONS [°7886503÷02 VRS $,Be_)14Zl÷03 PTR 3,5028576-C3 AZR -9,9908174÷91

tIN t,7_96_61÷_2 LAN 2oq8T2t77_01 LAP -lobb5402R_02 S MAS 9,q72q_68_02 ECCS ZoS2308bO-04 PENS 1,97887Q8 ÷_

P_S 9,qTG43RB+02 APOS 9,9754710"02 BANS t,T789qqB÷02 INCS 1,5862Bq4÷02 LTS 1,2759231÷00 LN$ q,ORA_O27÷_t

LTE _._612608+_ LNE -?o4_q0328÷_0 I)IETA -3,7113qbT-_L BETA 1o7999300÷02 PROP 9,6582617÷02 RARC 7,5_48630-01

DctV 1.3RS_Z2S÷_2 MASS 7,C191021÷_4 PLCM_G 4,14R44Ib-Ob



_3

ID n718072,l

CSM [ST PASS OVER LUNAR LANDING SITE

22 JULY [969 16 HRS* 2_ WINS. _3.981 SECS G.N.T. *e_ 98. HRS_ _6. BINS. _9.630 SECS G.E.T. _*_ T 9o87804527_01 HRS

XL ?.86_2_91)+C2 YL 5,6568915+_2 ZL 2,3275498+02 DXL 3,283_20_+03 OYL -3.9501059+03 DZL -1.4981852+03

XS q. Ob0190T+02 YS -2,338_6_÷_1 ZS 6.5056_08+00 DXS -1,2763626÷02 OYS -5,36_3675÷03 DZS g.31308_÷01

ALTS B.T821267+_| LATS 3.7_12716-01 LBNS -1.3_9_95+00 VRS 5._666938÷03 PTR -1.1556252-D2 &ZR -8.9305603÷01

LIN t,T8q3_T6+02 LAN 1.9213_97+0! SEASV 8.3367372_00

IO D718072.1

CSH PLANF CHANGE BURN INITIATION

22 JULY |969 20 HRS_ _7 WINS. 48._80 SECS G.H.T. "''I03. HRS. 9. WINS. 51.lOB SECS G.E.T. _ T |.0316_203_02 HRS

WL 7,5873516÷02 YL -6._535616+02 ZL -2.2590562÷02 DXL -3._6_753T+03 DYL -3,TT70169÷03 OZL -1.5285138+C_3

XS 1.3802323+02 YS -g.8680_05+92 ZS _,8323797+0! DXS -5.312_5_5+03 OYS -7._628298+02 D2S -1.5516050+01

ALTS 5,898_839÷31 LATS |._535_02+00 LONS -B.2037753+0[ VRS 5.36_6390+03 PTR 3.117184_'-02 AIR -9.0L662_8÷0!

LIN I.T89333_÷02 tAN [.6959868÷DI LAP -8.18781_5+01 LTS 1.2553_16+00 LNS 7.B092955÷01 DEN -I.618450_÷01

THETA 7.8547175-05 BETA -_.9999907÷_I MASS 3.628_321+04 DRTX O.O00OO00 ORTY -I.8596429+GI ORTZ 0.030_000

I_ "TIBP7?.I

CSM PLANE CHANGE BURN TERMINATION

2_ J'JLY [qbg 2_ HRS. _7 MINS. _6.80I SECS G.M.T. _e_103. HRS. 9. MINSt 52. I_9 SECS G.E.T. "_" T 1.0316_86÷02 HRS

XL 7.581528q÷)2 YL -6.059_978÷02 ZL -2.2616373+D2 DXL -3._6_1T04+03 DYL -3.7673088+33 OZL -l.5_73_b+33

XS 1.37130TB+02 YS -9.8692903÷0Z ZS 1.8)19627+01 9XS -8.313022_÷03 OYS -7._181198+02 D2S -3.4198092+t_I

ALTS 5.8085314÷_I tATS 1.053300_÷00 L_NS -B.2_R9872+01 VRS 5.3646683+03 PTR 3.118968_-02 AZR -9.03688_2+31

tIN 1.7n8R46&+02 LAN 2.711996t+_I LAP -8.0599473+_1 SMAS 9.97D68_0+02 ECCS 7.3627726-04 PERS 1.9TTqD3B+O0

RPS 9.9633_27÷02 APOS 9.9780081÷02 RANS l.TTS384Z÷02 INCS 1.58,5630÷D2 LTS 1.2553_11÷00 LNS 7.8092807901

LTE _.BP_OII÷OD LNE -7.3790129÷_0 TH_TA -_.2_33808-d_ BETA -8.980032_+01 PROP 6.6819531+_1 BARC 5.2_39162-02

DELV 1._89_45T+_1 MASS 3.6217802÷_ PLCH_G-l.q921_89-OI

TO r718872.1

CS._ 2P,_ PASS JVER LUNAR LANDING SIT_

2_ JULY 1969 I@ HRS. 5 WINS. 45. I_2 SECS G.M.T. "_120. HRS. 27. WINS. 53.79n SECS G.E.T. *** T 1.2046&10_÷C2 HRS

Xb 5.4338_B_÷02 YL 7.3388366+92 ZL 2,BRT6gBI÷S2 OXL _,0832429+_3 DYI -3.2390216÷_3 OZL -I.2386839+h3

XS g.9608976÷02 YS -2,338_129+]1 IS 6.5156993÷0) DX5 -_.28_1451÷02 OYS -5.36390_7÷03 DZS g._667077+C_

ALTS 5,TB92_B÷Ol LATS 3.7_67899-C1 LONS -1.3_9394÷03 VRS 5.3663_87+03 PTR -1.9593788-02 AZR -B.8946355+01

LIN 1.7887871÷02 LAN 1.8173530÷01

IO r718072.1

TRANSEARTH INJECTION BUrN INITIATION

23 JJLY Ig_9 22 HRS. 56 MINS. 16.1_3 SECS G.H.T. ***129. HRS. IB. WINS. 2[.791 SECS G.E.T. *** T 1.39306,_53÷02 HRS

XL -5.C2DOD7_÷92 YL -7.986280R÷02 ZL -3.2387_56+_2 DXL -_.618569T+03 DYL 2,5281132÷C3 DZL 9.[399_7_÷'_2

XS -9.952_17_÷02 YS -6.6022_66÷01 ZS -3.33T9516÷09 DXS -3.8673882÷02 DYS 8.3_806_6*03 OZS -1.334J833÷C2

AbTS 5.8901395+01 L_TS -1.qlTBO_2-hl LDNS -l.7620_5[÷02 VRS 5.3609_68÷03 PTR 2._298_3-02 &ZR -9.1105183÷0_

LIN 1.7887502÷_2 LAN 1.3608046÷01 LAP 7.TB/B_T_*uI LTS 1.2332L_5+00 LNS 6._790010÷DI DEW -2.1670632+CI

THFTA -_olS91_37+m0 BETA 1+6630301÷31 MASS 3+6286502_0_ DRTX 2.9261120+03 ORTY 8,71_9217÷02 ORTZ _,@)97531÷_(1

ID 0718072.1

TRANSEARTH INJECTION BURN TERMINATION

23 JtlLY 1969 22 HRS. 88 WINS. _O.qBR SECS O.H.T. _'129, HRS_ 2h. WINS. _6.608 SECS G.E.T. _ T 1.293_6279÷02 HRS

Xb -6*351715l+32 YL -7.1802957÷02 ZL -2.837_0_8÷_2 DXL -6.6584810+03 OYL _.2876780÷03 OZL 2.813_799÷03

XS -9.9523911÷'_2 YS 9._898365÷01 ZS 3,_5165_3÷03 DXS 3.5_793_8+D2 DYS 8,2843D03÷03 D2S 7,13278_2÷02

ALTS _o1265&13+01 LATS 1,9781331-_1 bOWS 1.7455335÷02 VRS 8.3225161÷03 PTR 3.00928B7÷00 AZR -8,8387062÷C1

LIN 1.7537355÷_2 LAN 1*768_892_92 LAP 1.7328988_02 SWAB -2.3760471÷03 ECCS l._197795÷03 PERS 7.2761275÷C0

RPS _,97_1577÷32 APDS -5,7495C98+03 BANS -l.7n_2019÷02 INCS 1.54775_q÷02 INWPS 1.7_0_731÷C2 SEW 1,033_621+_2

R_VS 7.322586[÷01 LTS 1.2331802÷.I0 LNS 6.4770450+CI LTE 5.5268266÷00 LNE -6.78197q8÷00 THETA _._29_628+99

BETA I._61109_+01 PROP 9.43_727÷_3 RARC 9.22_2_29+30 DELV 3.0831_22÷03 MASS 2.68_8_29÷04 PLCHNG 6.0125098+C'}

ID _718_72.1

ENTRY AN_ TOUCHDOWN

26 JI)LY _969 lg HRS. I_ WINS. 31.569 SECS G.H.T* =*'196. HRS_ _C. WINS. 37.22] SECS G.E.T. $_ T _,g0677006+02 HRS

X 3,l_3_8|5+_3 Y 1.5551799+03 Z 5.]62_436+02 OX -1.90_879g÷0_ DY 2.153_R_0÷04 DZ 2,1850272+0_

R 3.sr9_862÷03 DEC 8._887219÷00 RA 2.6616.)_÷_I V 3.6111500÷0_ PTH -6.50002_÷00 AZ 5.375527_÷01

AbT _,Sm_%Sq_+_l LAT B.SI382RS÷_O LON 1.6771_B2÷C2 VE 3._9_IB16÷_ PTE -6+682553_÷00 AZE _.91_3613+01

SWA 1,_291884÷_5 ECC 9.7576279-_1 INC _.0_1597÷u[ RAN l.b_08107+O1 APF 2.6390687+01 RP 3._6395_6÷_3

INWP 1.518_59_÷_[ SEW 1.461932_÷92 RBVS 9+_171)58÷_I RAM -_.98824_2÷01 D_M -2.8518017÷91 RAS 1.25882R2÷02

D_S I°9358148+01 SPSPE _.215929_+03 DVRES 1.753_532+13 PF_NAD q.388_583+q.) ENTDT 2.3333330-31 ENTRG 1.2_5flOOB÷33
LATTD 2. lqB7_q9+rl bONTD 1._500_22÷_2 AZTD 5.3732_01÷UI SEATO 1.T3609_+01 DTSUN 1.0661928+01

In _718072.1

CIRCUWLLIN&P PEPICYNTHION

21 JBLY 1969 15 HRS. 28 WINS. 2°q99 SECS G.M.T. *** 73. HRS_ _h. WINS. 8.651 SECS G.E.T. *** T 7.38357363÷01 H_S

XL -9._8r3_2+02 YL -2.9_76300_02 ZL -l.2R2037_÷02 OXL -2,69555_+03 DYL 7.1702266÷03 DZL 3,3796527÷C3

XS -9.9IOlg3B÷E2 YS I,lT18873÷O2 ZS -1.1021906÷01 DXS 9.7873727÷02 DYS 8.3191328+03 OZS _.52l_273÷02

ALTS 8.9_91495+01 LATS -6.327966_-01 LONS 1.7325605+02 VRS 0.38R702_÷03 PTR -1.5357173-0_ AZR -8.6910127÷91

LIN 1.768_02_÷02 LAN 1.6171_86÷02 LAP -1,1931198÷00 LTS 1.2793463÷00 LNS 9.3026559÷01 DEW -9,1T75436÷93

SE _ 7.9_80953÷01 RRVS g,9752422÷hl SNAS -2.1928123+03 ECCS l._581168÷00 INCS 1.5_93766÷_2 BANS -l.7B75398+02

APFS -1.7652882+01 RPS 9,9798505+02 RM 2.0812931+05 DEMP 2.2_T6690÷03 RAMP -l.TgS_TgT+02

ID nTlBn72.1

CIRCUMLUNAR _NTRY AND TOUCHDOWN

2_ JULY 1969 I0 HPS. 2_ WINS. 4.310 SECS G.R.T. "_|_8. HRS_ _6. BINS. 9.955 SECS G.E.T. _ T 1.40769_32÷02 HRS

X 3._715768÷03 Y 3.3989615+01 Z -5.1353128+02 DX -2.6_78862÷02 DY Z,2855382+04 DZ 2.7)95481÷04
R 3.509_17R÷03 D EC -8,61_0325÷00 RA 5.6_95525-01 V 3.6|&1189÷06 PTH -6.5729522÷00 AZ 3,95_052+01

ALT _,5832_89+_1 LAT -B._688561÷00 LON Z.6286927+02 VE 3.5188828+_ PTE -6+798_569÷00 AZE 3.7598620÷31

S_A 1._85551÷_5 ECC _+78993_8-0_ INC 5.0967192+01 RAN ?,_85250÷00 APF 2._2_T_20*OD RP 3._630_13÷03

INHP 2,3093483÷01 RAH -1,2781_87+02 DEM -2,37103_9÷01 RAS 1,23582_9+02 DES 1.9862425÷01 SEB 1,1455668÷P2

RRVS 5.6167679÷01 PERNAD 1.0018659÷01 ENTDT 2,3333330-01 ENTRG 1.2850000+03 LATTD 8,6233397÷B0 LONTD 2.7556806÷02

ATTD 3.7619_82÷01 SEATD -1.23396_7÷01 OTSUN -B.9063961-0|
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LIUNCH T|W_ |_ JULY lqbg L_ HR$, _1 WINS, .?m& SEC$ GeN*T.

LAUNCH &Z|WUTH _1. INJECT|ON OPPORTUNITY |

E_TH PARKIflO ORRIT INSERTION
I_ J"ILY I_6q I_ MRS, _2 _INS, 22.111 SECS G.M,T. ee_ O, HRS, II, NINSt 21.326 SECS G.E,T, e_e T 1,892573;2-o1 HPS

X -6,6_q+_2 Y 3.0238886÷03 Z 1,72_9602t03 OX -2.Sll_TqO_O_ OY -_,2666577_03 OZ -2.17983_B+03

ALT t.P27_St_+n2 LAT 2.Q285nJ_*nl ION 3.058_5_7+02 V 2.5567727e0_ RTH -2,3578062-08 At 9.560q888+01

R _._R33_ DEC 2.9125q06÷01 RA 1.0237468_02 RAS 1.1777576+_2 OFS 2,0990327_01 RAN q,8]02051-01

I_C 2,_61312n+01 wASS 2.9716836+C5

ID _718_BIoI

3,5 _INS PRIOR TD TL[ INITIATION

IR JULY 1969 17 HRS, 1_ WINS, 12,117 SECS G,N.T, ere 2. HRS, _3. NINS, 11,333 SECS G.E.T. _e T 2,71981666+00 HRS

X 3.5_0_199+33 Y 8.37696R_÷01 Z _,169g139+01 DX -6,$806_32÷02 DY 2.2236421÷0_ DZ 1,2658173÷0_

ALT _.772_282÷01 LAT 6.790301_-01 LON 1.66_6_16÷02 V 2.$59_8R0÷06 PTH 3.8293565-02 AZ 6.0358_8÷nl

TR&NSLUNAR INJ_CT|_N INITIATION

18 JULY 1_6q 17 HRS. 17 WINS. _2. LI_ SECS G.W.T. Re= 2. NRS_ 66. NINS. _I.333 SECS G.E.T. e_ T 2.7781_7_7÷0') HRS

X 3.;08_635+03 Y 8.616629¢÷_2 Z 6.7_3963÷02 OX -b.960597¢÷03 DY 2.1395061+9_ OZ 1,218958b+3_

ALT _.R_9_525+01 LAT 7.728_753÷00 LON 1,7810363÷02 V 2.5588758÷0_ PTH 3._8209_7-02 AZ 6,I275ROq÷_I

R _.842223b+33 DEC 7,6792828÷n0 RA 1.387231_÷91 RA$ 1,1788611+02 DES 2,09712J0÷01 RAN 1,691769_-_1

I_C _.Rb_27O+ql MASS 2.eJql_l_÷n5

Tq_NSLUN_ INJECTION TERMINATION

1_ JULY lq6q 17 _RS, 23 wINS, _,OTJ S_CS G.M,T. e_ 2. HRS_ 52, NINS, 3.286 SECS G.E.T. 8_ T 2,86757_31.03 MRS

X 2.6ffJg68R+_3 Y 2,1013903÷_3 7 1.10_5623÷03 OX -2,0633_7_÷06 OY 2.5603506÷C_ OZ 1°3957457÷3_

ALT _.66_15gI÷02 LAT I°q276798÷nl LON 2.007680_+02 V 3.56072bO÷O_ RTN 6.9253927÷0C AZ 6.792512_÷_i
. 3,_LR?OOJ÷_3 DEC 1.R1627Ol÷ql RA _.8q58860÷_1 R_S 1,1788785_02 DES 2,0970537+01 DEW 8,162C'901_33

BE, _.5591639÷01 QBVS 1.n585421÷02 RAN -q.2BOlOTS-OL INC 2.8eI_085+01 ECC q. TS32769-Cl SMA i,;#II178÷_5

R_ 3.5555712÷_ _PP 2.873173_÷01 INNP _.6277697-CI CJTLI -#.7578_22-01 DAZTLI 9.093613_-01 NABS 1.378_859+C5

PROp I.5_In55_+05

T_AN_LUN&R INJECTION ÷ 2 H_URS

IR J'tLV 196g _q HRS_ 2_ NINS, _,OTh SECS G,N.T* e_ _, HRS, 52. NINS, _,285 SECS G.E.T. 88_ T _,B6757928_0_ HP$

X -Z,_21733_÷n_ Y 6.03_18_÷33 Z 3.13_3629÷03 DX -1,_0795_÷0_ OY -1.3232217÷0_ OZ -8.6_99_15+_2

AL _ I._885_22+_ LAT 8°_5_36_2÷30 LON 2°961R_2T+G2 V I._168137÷3_ PTH 6°5932912+01 AZ 1°177516q+_2

R 2.1)2qlQ6+_ DEC 8._5,3353_+0C RA l,633q12_+O2 R_S 1,17q715_+02 DES 2.095571_÷01

LUg)% ; _R_IT INSERTION BURN INITIATION

_2 I!JLY lq6q 15 HRS. lq WINS. 39.192 SECS G.M.T. 8== T_. HRS. _T. WINS. 38._06 SECS G.E.T. _me T 7.379_')16÷01 HRS
XL -_.37P07_9÷_2 YL -5.3150156÷02 ZL -2,_250306+02 OXL -3.578_097÷03 OYL 6.72_5983÷03 DZL 3.28_1861÷')3

_8 -I*)08_q_+_3 YS -_,5783103+02 ZS -2.8_276|q÷91 DXS 5,OZOOg_l+nl OYS 8.2932156÷03 DZS 8.2_29329+n2

ALTS 8,22332_7÷31 LATS -1,5959151÷00 IONS -1.71101_1÷32 VRS 8,_099177÷03 PT8 -9.3252236÷00 AZR -8.b595987÷_1
LT_I 1.7523_6_+_2 LAN L.b38828R÷_2 L_P 9.qRgSqI_÷Ol LTS 1,2786677÷O0 INS 9.2596gT6eOl DEW -g. JB6211J÷_5

THCT_ l._l_q531+_l B_TA -t.711_677÷02 _ASS Q.SIqR_O_÷O_ ORTX -2.7205107÷03 DRTY -_.358_276+02 ORTZ -1.1281563÷01

ID _TI@JRl.l

LUNAR _BIT INSERTION BURN TER,INATION

21 JULY lq_9 16 MRS. 24 WINS. _B. BBC SECS G.M.T. $_$ 73. HRS, 83. NINS. _T.Sq4 SECS G.E.T. eee T 7.38q65540÷01 HRS

XL -q.8122392+02 YL -1.6873915+02 ZL -8.0129716÷01 OXL -I.068_465÷03 OYL 5.006_1_6+03 DZL 1.9_29448÷_3

XS -_.6341766+_2 YS 2.6331818÷32 ZS -1.3862698+01 DXS 1.40230_1÷03 OYS 5.30q1135÷93 DZS -6.9151482÷01

ALrS _.',352814÷31 LATS -7.TBOObR4-nl LONS 1._713_5÷_2 VRS 5._q16230÷03 PTR 5._05_24_-01 AZR -9.nTl_TRT+_I

LIN 1.7Rg_2£T+n2 LAN 3.2051028÷_1 LAP 1.71_69q6÷01 S_AS 1.052_390÷O3 ECCS 5.1668656-n2 PERS 2.14_q3',_÷? _
RPS _.9_36787+32 APOS 1.I06817_÷'_3 RANS 1.778q237÷02 INCS 1.5862323÷02 LTS 1.2785851÷90 LNS 9.25_73_+01

LTE 2.87_b9_8+_ _ LNE "7.6367278+00 THETA -7,b022370÷90 BETA -1.6686273+02 PROP 2.6061766+0_ BARC 2.#137245+ri

_ELV Z._52_2qR÷q3 MASS 7. I137639÷0_ PLCHNG-_.5387866÷O0

ID _718C81,I

CIRCULARIZATION BURN INITIATION

21 J'ILY lg6q 20 HRS, 38 MINS, 2S,_67 SECS G,M.T, e*e 7B. HRSt 7. MINS, 2_,260 SECS G.E.T, ee_ T 7,81234055+01 HRS

XL -_,2558183+_2 YL -3._JqlqST÷n2 ZL -1,475_920÷02 DXL -2,0_09_4÷03 DYL 4.76_56_2÷03 DZL 1.8266_C_+0_

X_ -_.glTR2_q+'_2 YS 1,1126733+C2 ZS -I.0937668÷01 DXS 6.1852115÷02 OYS 5._602020+03 DZS -8.1619525+CI

_LTS 5.9579_6_+_1 LATS -6.261R802-01 LONS 1.7359879÷02 VRS S.4987289÷03 PTR -5.22g1655-02 AZR -9,0851562÷0_

LIN 1,7_9_R8+n2 LAN 2,_R_3292÷01 LAR 3,0327958÷09 LIB 1.27517)1+00 LNS 9,0391892÷01 DEW -1.0_52628+nl
THETA 3.R_SSB_3-_l 8ETA 1.8000000_02 WASS 7.108823qeO& ORTX -1.]753806÷02 ORTY O,O0000CO ORTZ _.))0_000

IO _71RJql.l

CIRCULARIZATI_N BURN TERMINATION

21 JULY Iq6g 2 _ HRS, 38 WINS, 3q.781 SECS G*M,T. eee 78e HRS_ 7e MINS, 38,995 SECS G.E.T. _ T 7.8L27_86÷01 HRS

XL -9.3_'3qg15÷02 YL -3._163C_q÷02 ZL -1._3L83_0"02 OXL -|.qZ88900÷03 DYL _.b_839ql÷93 OZL 1.7906893÷03

X_ -q.9_21827÷02 YS 1.263_258÷02 ZS -1,11_220_÷01 DXS 6.71859_1÷02 OYS 5.3181011÷D3 DZS -7,880q562÷01
ALTS 5,o_61635+01 LATS -6.373_212-0| LONS 1,728_338"02 VRS 5.357q358÷03 PTR -3._882116-02 AZR -q.08_3221÷01

LIN 1,78q_996÷02 LAN 2,q8_1168÷01 LAP 1.2838q98eOZ SN&S 9.qT_q967+02 ECCS 8,26_135-0_ PERS 1.9791873÷00

RPS q.9667531+_2 APOS g.q832kO_+02 RANS 1,7788q12÷02 INCS 1.5862086+02 LTS 1.2781731÷00 LNS 9.038R80q+nl

LTE 3.113_Rnr+_ LNE -7._66015_÷00 THETA -3,68600_'_)1 6ETA l. TRqq _00÷_2 _ROP 9.633166_÷02 BARC 7.5337573-31

OELV 1.378_2_÷02 MASS 7.0127925÷O_ PLCHNG _.1_O88_6-O_



;5

In _TIBnBleI

CSH 1ST PASS OVER LUNAR LANDING SITE

_2 JULY [q69 17 HBSt _ MINSt _7. B_3 SEES G.MeTt _t 98t HRS, ATe MINSe 57.06q SECS G.EtT* s_s T g. 87991B58÷Ol HRS

XL 7.B_BRT75+02 YL 5.7182877"nZ ZL 2.3523016÷02 DXL 3._2310_6+03 DYL -3.9235668+03 DZL -[._B75R33+03

XS 9.g_T_O06÷02 YS -_.337q¢2S_1 ZS 6._962_31+30 DXS -1.Z_15002÷02 DYS -5.3666221÷03 DZS 9.316TRAO+OI

_LTS _.7B_15_÷_[ LATS 3,736B76_-0[ LONS -1.3650125÷0) VRS 5.3686896÷03 PTR 1.5566485-0_ AZR -8.9305751÷0|
tIN 1.7893_06÷92 tAN l.g196206÷ql SEASV B.TO66577_O0

I_ 3718OBl.1

CSH PLANE CHANGE 8URN INITIATION

22 JULY [969 2| HRSt A? NINSt _.06_ SECS G,H,T. _[O_. HRS. 11. NINS. 3.276 SEES G.E.T. $$$ T [,0318_2_3÷02 HRS

XL 7.6&7666_÷02 YL -S.9956539+92 ZL -2.2358B_Ot02 DXL -3.6253600÷03 DYL -3.8067602+03 DZL -1.5396776÷03

XS 1.3RIP[70÷02 YS -g. BT36982÷02 ZS 1.8330362÷01 DXS -5.307560[÷03 DYS -T.68q2696+02 DZS -1.56138_3÷_I

ALTS _,8656061+01 tATS 1._$33140_ n_ LONS -_.Zn37799÷01 VRS 5.3621607+03 PTR 6,$681629-02 AZR -9.01659_S+01

LIN [.TRg3366÷q2 tAN 1.6939038÷01 LAP -fl.g_90791÷O[ LTS 1.2565875÷d_ LNS 7.7632227_01 DEW -1.6389501+01

THETA 7.6839627-06 BETA -8.Bggq966÷_l MASS 3,6221226_06 DRTX O.O00000O DRTY -1.8600000+01 DRTZ O.O_O00OO

IO _TI8_E[,I

CSH PLANE CHANGE BURN T_RMINATION

22 JULY 1969 21HRS, _2 WINS. 5.07q SECS G.M,T, ==$I03, HRS. _[. MINS, 6.292 SECS G.E.T. **H T 1.031_525÷02 HRS

XL 7._1716_+h2 YL -6.002_267÷02 ZL -2.2_B_758÷0_ DXL -3._2B7gZA÷03 DYL -3.7950876÷03 DZL -1.555g172+03

XS 1.B7211[I+_2 YS -q.87;g506+_2 ZS 1.832_218+01 DXS -5.310126_+03 DYS -7._6687÷02 DZS -3._399111+01

ALTS 5.96570_2+0[ LATS 1.0S307_B+OO LONS -_.23Bg_7T÷_I VRS S.36ZI676÷U3 PTR 6.3680730-02 AZR -g._36557_÷01

LIN I.TR88_g_+_2 LAN 2.T109612+_[ LAP -B.B29_TOS÷O[ SMAS 9.9727573÷_Z ECCS 1.1183632-03 PERS [.g78520_+O0

RPS g. gA[6_42÷02 APOS q.98391_÷02 PANS 1.7753153÷32 INCS 1.58_703÷02 LTS 1.25_5870÷0h LNS 7.763207q+01

LTE _._32176_+_0 LNE -7.367_164+PD THETA -S.5_gS287"05 BETA -8.BROqOB3+O1 PR_P 6.6_1601_÷31 BARC 5.233a[b2-O2
DELV 1.R_0C82+31 MASS 3.615_81_÷_4 PLCHKG-I.gg3_STq-Ot

IO _71q¢_I.I

CSM 2ND PASS OVER LUNAR LANDING SIT[

23 JULY i_69 15 HRS. 0 wINS, 23.Bgc_ SFCS G.M.T, +_*[ZO, HRS, 2q, WINS. 22.80_ SECS G,E.T. === T 1.2u_Bg_bB+O_ HRS

XS q._57277_+_2 YS -2.337788_÷_1 ZS 8.5068083+00 DXS -[.265804_+02 DYS -5.366_20÷D3 DZS q,8713650÷_I

ALTS B.752_gIR+_l LATS _.743_375-_I LONS -l.3_gS_OtU3 VRS 5.36fiB421÷03 PTR 6.289303g-04 AZR -8.RR_bSI8÷CI
LIN 1.7B_7q31÷_2 LAN 1.815B]Tq+hl

IO _7lBOBl.l

TRANSEaRTH INJECTION BURN INITIATION

23 JULY lqb@ 23 HRS, 5[ WINS, 3I.BI5 SEES G.W.T, *+H129. HRS, 2_. MINS, 31.02_ SECS G.EoT. *++ T [.2q341951÷02 HRS

XL -B.l_ApT2B+02 YL -T. O2_g_40+92 ZL -3.21R_q32÷O_ DXL -4,$7607_3÷03 DYL 2.587_350÷03 DZL 9._337_qB+_2

XS -g,q_28_Bd+02 YS -_.3223C53÷01 ZS -3,77_997÷n3 OXS -2.3236B_3+02 DYS 5.3510123+03 DZS -I.3287537÷_2

ALTS B. q736631÷_1 LATS -2.166_686-01 LONS -1.7751832÷02 VRS 5.35TO_2B÷03 PTR 6.9914503-03 AZR -g.110_3_3+CI

L|N 1,7R8752_÷_2 tAN 1.3SBbCT[+01 LAP -1.752_193+0Z LTS 1.2326212+00 LNS 6.4322_12÷01 DEW -?.184_186÷_1

THETA -_.2_2&316+30 BETA 1.6566737÷01 _ASS 3.6223510÷0_ DRTX 2.g_72368÷03 DRTY B.7_O7198+02 ORTZ 6.4273215÷_

ID _TtBJBl.l

TRANSEB_TH INJECTION BURN TERMINATION

23 J;LY 196g 23 HRS, 53 WINS. 57,232 SEES G.M.T. _*'129. HRS, 22. _INS, 56._3 SEES G.E.T. =*+ T 1.2_3_2345+C_ HRS

XL -6.G733613+02 YL -7._96959Z÷_2 ZL -2.8076753,02 DXL -6.5962708÷03 DYL 6.3863552÷03 DZL 2.$56722q+03
XS -g.q_3039+_2 YS 1.18_5_57÷02 ZS 3.0B_g368÷03 DXS 5.S059gB2÷OZ DYS 8.2909165÷33 DZS 7.166319_+P2

ALTS _.2C779P2÷31 LATS 1.766530_-_I LONS 1.7320107+02 VRS 8.360025U÷OB PTR 3.0035813÷0_ AZR -_.5_7_lS_÷_l
tIN 1.75_60_+J2 LAN 1.752_5_q÷'_2 LAP -5.6262D25÷_3 SMAS -2.3110561+03 ECCS 1._319365÷00 PERS 6. g796473÷O_

RPS g.g_ZgBq÷n2 APqS -5.62q3416÷_3 RANS -l.TOSSBTS+02 INCS 1.5_70072÷32 INHPS 1.7413_÷D2 SEM 1.UB94352÷92

RRVS 7.11_BTBA+QI LTS 1.2323866÷30 LNS 6.6331867÷01 LT_ 5.360975_÷00 LNE -6.TSOg316÷O_ THETA 4._261613÷0C'

BETA 1.3539296+91 PROP g.4775317÷_3 BA_C 9.266782_÷03 DELV 3.0761295÷_3 MASS 2.67_5978÷04 PLCHNG 6.0175787÷0C

ID _71q_Bl,l

ENTRY _ND TDUCH_OWN

26 JULY lqAg IB H_S. 2_ _INS, 1.73_ SEES G.W.T, ***195. HRS. _g. MINS_ ,9_ SECS G.E.T. _ T _.gSB1692g÷02 HRS

X 3._93_305÷33 Y [.S72B21h÷')3 Z 5.225722_+32 DX -I.922B046÷0_ DY 2.1_60_04÷0_ DZ 2.177_635+_

R 3. SCg4306÷_3 DEC B.56346_÷_0 RA 2.6950562÷01 V B.blIbAqB+O_ PTH -6.5000360÷00 AZ 5.38gc)927÷91

ALT 5.S7622B2÷nl tAT B,6192322÷C_ LON 1,6767263÷02 VE 3,4g_4782÷0_ PTE -6.6B_Sg6B+qO AZE _.g28_452+_i

S_A 1.4_3^g_+"S ECC 9,762760_-_1 INC 3,qBBBJIS+CI RAN 1.657_668÷01 APF Z.65850_2÷Ol RP _._bJqlq2_3

INMP 1.512_BJl÷q[ SEW 1.4620782÷32 RBVS B,_SI659B+CI RAN -B.RB6_bSB÷OI DEM -2.8516B13÷01 RAS 1.25883BS+02
DES 1.g357917÷_i SPSPR _.113q782÷_3 OVRES 1,71_026÷0_ PERNAD 9.5851827÷Oq ENTDT 2.3333330-_1 ENTRG 1.285_Ct_÷03

LATTD _.2J1620(J÷_l LONTD 1.85_323÷_2 AZTD $.3gOBR36+J_ SEATD [.7715623+_1 DTSUN 1.a63_152÷_1

ID _TIBeBI.I

CIRCUMLUNA_ PERICYNTHION

21 JULY Ig6q 16 HRS, 22 HINS, 1.507 SEES G.M.T. *_ 73. HRS. 51. WINS. .722 SEES G.E.T. *** T 7.JB532OO7÷Ol HRS

XL -q._27_937+_2 YL -3.0060752+_2 ZL -1.3013208+_2 DXL -2.7_4892I+33 DYL 7.1128360+03 OZL 3._5_0113+03

XS -g.g_7_63_+02 YS I.Ig28799+_2 ZS -I.0627978÷0[ DXS g.9660626+02 DYS 8.3092_13+03 DZS 5.4239717÷02

ALTS 5.g504S56÷_1 LATS -6.1017131-_1 LONS [.7313_79+02 VRS 8.386[1_0+93 PTR -g.6967195-_5 AZR -_.62glAZT+01

LIN 1.762345g+_2 LAN 1.6382227+D2 LAP -7.BBO2897-O[ LTS [.278622_+03 LNS 9.255R35[+01 DEM -9._D_IDSR+O(_

SEW 7.gq32_81+_1 RRVS g.qAl61bZ÷01 SNAS -_.lR@qq[8+03 ECCS 1.6536372÷0_ INCS 1.5_35616"02 BANS -I.T_21362÷02
APFS -1.75352_6÷0[ RPS q.g7gqBOg÷02 RM 2.3B_2350+05 DENP Z.309090g+o0 RAMP -_.7966809+D2

ID n718_81.1

CIRCUMLUNAR ENTRY AND TOUCHDOWN

24 JULY lq6g [[ HRS, l_ MINS_ 52,065 SEES G.M.T. *_ml_O. HRS. 3g. HINS, 51,277 SEES G,E.T. +H_ T l. AD66_2_4÷D2 H_S

X 3._81586g+_3 y 2.534q27B+O1 Z -4._[68_93+02 DX -8.220085[÷02 DY 2._161678+0_ DZ 2.6_6SOZ7÷0_

R 3.5095835+03 OEC -7.22992_4+00 RA 6.171606Z-0[ V 3.6[_[279÷0_ PTH -6.3893206÷00 AZ _.2288289+0[

ALT 6.5_33667+01 LAT -7.2772128+00 LON 2.ShAg_67+3Z VE 3.5128666+06 PTE -6.610339_+00 AZE _.0_1782B÷01
SNA [.6522305÷05 ECC 9.7902638-0[ INC _.812_707+01 RAN 6.9473247÷00 APF 3.1853408÷0D RP 3.465655g+03

INMP 2.D231135+01 RAN -1.270325q+02 DEW -2.3838989+01 RAS 1.2361_67÷02 DES 1.98555B2+01 SEW l.l_RB_l_+02

R_VS 5,63B166q+Ol PERNAD 1.00700_5+01 ENTDT 2.3333330-01 ENTRG 1.2850090÷_3 LATTD 9.1282020+00 LONTD 2.6_5_27S+D2

AETD _.06_7017÷31 SEATD -1.1533525÷0[ DTSUN -8.333_520-01
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_j_e$tI_$e8ee_me8eeseesstIItsIto_t_es_t$s_$_ret$_$eo_e_tesesse_eee_e_ote_ttea_e$o_It_s$seI_$0et_o_8esiis_ot*Ioe$e_s°es

I0 n718090.1

LAq_CN TIqE |B JULY 1969 15 MRS. 37 PINS. 31.508 $EC$ G.M.T.

LALPICH AZIMUTH 90. INJECTION OPPORTUNITY 1
_eets_ttetee_eeseteeeetetee_ete_e_ttetteooeeeeestt_tttett_tttt_tt_ttee_ett_ttt_tt_seette_tttt_tttt_tettetsttt_ette8tt_

IO _71B_qO,l

EAaYN PARKING ORBIT INSERTION

1R JULY 1969 15 HRS. A8 WINS. 51eB36 SEC$ G.M.T. tee O. HRS_ 11. RINSe 20.328 SECS G.E.T. tee T I.BBqBOO6]-OI HRS

X -l.5171A_0÷33 Y 2. B115262÷03 Z 1.s33qAs2_03 Ox -2.3106379÷06 DY -9.6207227÷03 OZ -5.2197331÷03

ALT 1.0217165÷_2 LAT 2.STOA26B_OI LON 3.06BB371÷02 V 2.5567727÷0_ PTH -2°8293676-07 AZ 1.0308917+02
R 3.56393_A+03 DEC 2.56681A6_01 RA 1.1835208e02 RA$ 1.178221_÷02 DES 2.09B21AB÷OI RAN 1.0Bq7533-01

INC Z.B5_2229÷_1 _ASS 2.q766633÷nS
t_t_t_tm_e_$_e_e$eme_$tt_tte_$_m$_t_ttt$tett_tt_$tt_tt_tttt_tt_$8ttettttt$t_t_ett_t_t_8_tt_tt_

ID _718090.1

3.5 M_NS PRIOR TO TL| INITIATION
1B JULY 1969 1B HRS. 17 MINS_ 11.901 SECS G.M.T. tee 2. HRS_ 39. WINS. 60.394 SECS G.E.T. It* T 2. 66122066÷00 HRS

X 3.5_83_07_03 Y 9. S951926÷01 2 7.5n77S17_01 DX -8.A9160S0+02 OY 2.2662162÷0A DZ 1.2252116÷0_

ALT 9.650916_÷_1 LAT 1.2230500÷90 LON 1.$0B6985+02 V 2.56006S3+0A PTH _._582160--O2 AZ 6.160J?_9÷01

TRANSLUNA_ INJECTION INITIATION

18 JULY 1061 l_ H_S, 20 WINS, 61,901 SECS G,M.T. _$t 2. MRS, 63. WINS, 10.396 SECS G,E.T. e_* T 2.71955377+0J HRS

X 3,399_0'o÷03 Y 8.612_5B2÷02 1 6.917B_9÷02 OX -7,16B161_+03 OY 2,1S93163+06 OZ 1.1735871+06

ALT 9.76119_7_01 LAT 8.03&_B69÷qO LON 1.62655g6÷02 V 2.$59_756÷0A PTH 6.3651703-02 AZ 6.26251B0÷01

R _.5_1121B÷_3 DEC 7.9B29339÷_0 RA 1._216BSB+Ot RAS 1.179280_÷02 OES 2.096362A÷01 RAN -6.7535877-_1

INC 2,B61qBIA+OI _ASS 2.9_4_13÷0B

TRANSLUN_R INJECTION TERMINATION

IR JULY 1_69 IR HRS, 26 _INS, A.381 SECS G.M.T. _et 2. HRS. 6B. RINg, 32.873 SECS G,E.T. e*e T 2.80913132÷0_ H_S

X 2.6_1_901+03 Y 2.132S2B0÷_3 Z 1.17_A366÷03 ON -2.0696737÷06 OY 2.5738762÷06 DZ 1.332377g+_6
ALT 1.66_9863÷02 LAT 1.91135_6÷_1 LOW 1.8579113÷02 V 3.5616056÷06 PTH 6.9065007÷00 AZ 6.9_92_b_+_1

R 3._nT3031+n3 DEC 1.9000225+_1 RA 3.8699368÷01 RAS 1.1793[79÷02 DES 2.0962759÷01 DEW 7.9147656÷0_

Sf_ _.6_B_622÷01 RBVS 1._634327+92 RAN -1.7394086÷00 INC 2.7961875+01 ECC 9.7531447-01 S_A 1._399172+_5

RO 3.5_5122÷_3 APF 2.9991196+ql IN _p 5.7176869-_1 C3TLI -6o7618226-01 DAZTLI B.ZBqSOS2-01 MASS 1.3_06832÷05

P_O_ 1,5636081+n5
_8_t_a_e_e8_t_tte_t_et_t_tt_tt_ttt_tt8_tte_e_t_t_e_t_8t_e_e_8__

IO _71809_.1

TRANSLUNA_ INJECTION ÷ 2 HOUPS

IB JULY 196_ 29 H_S, 26 WINS, 4.3B1 SECS G,M.T, tit 6, HRS. AB. WINS, 32.873 SECS G,E,T, _tt T 6.BCq13132÷03 HRS

X -_.32785B3÷04 Y 5.9726176÷03 Z 2.8275216÷03 DX -1._062559÷96 OY -1._132867+03 OZ -9.8645020+02

ALT 1.78_a371+36 LiT 7.626A234÷_0 LON 2.8059863÷02 V 1.6167781÷04 PTH 6.503_927÷01 AZ 1.169B302*_2

R _.1328102÷0A DEC 7.6182773÷00 RA 1.63588B0"02 RAS 1.LB015_7+02 OES 2.09_791a÷01

I0 _71B09_.I

LUNAR ORRIT INSERTION BURN INITIATION

21 JJLY 1969 17 HRS, 19 MINS_ 50,737 SECS G.W.T. *$e 73. HRS. 62, NINS, 19.198 SECS G.E.T. e** T 7.370B3328÷01 HRS
XL -8,3_97532+02 YL -5.3942635÷_2 ZL -2.A6A_716÷02 OXL -3,6512339÷03 DYL 6,6818779+03 DZL 3.286_765+03

XS -1.)0B_907+93 YS -1.5BB6353+02 ZS -2.9113810+01 OXS 6.9150_19+0l OYS B.2913961+03 OZS 5.65406_7÷02

ALTS _.2406537÷_1 LATS -1.634170_+_0 LONS -1.7106113÷02 VRS 8.309_603+03 PTR -9.3632029÷00 AZR -8.6_5_239÷01

LIN 1.760B973÷02 LAN 1.64269_4÷02 LAP 1.0560570+02 LTS 1.2778665+03 LNS 9.2077508÷01 DEW -g.63B1616÷_0

T_TA 1._5B4197+01 RETA -1.7091200÷_2 _ASS 9.5199_0_+06 ORTX -2.9211512÷03 DRTY -4.496B016÷02 DRTZ 1.7746772÷91

LUNAR _R_IT INSERTION BURN TERqINATION

21 JULY 1969 17 HRS. 26 _INSt .195 SECS G.M.T. *It 73. MRS_ 68. WINS. 28.6B5 SECS G.E.T. _* T 7.3BOTq681+_l HRS

XL -9.7833797÷_2 YL -1.7770376÷02 ZL -8.3721286÷01 OXL -1.0907036÷03 DYL 5,0070880÷03 DZL 1,9636965÷q3

XS -_.6256301÷02 YS 2.6279375÷02 ZS -1.3563173÷01 DXS 1.4346661+03 DYS S.30S9611÷03 DZS -6.B785988÷C1

ALTS 5.937_7_6+_1 LATS -7.7765135-01 LONS 1.6672926÷02 VRS 5.Aq68761÷03 PTR 1.5218976-01 AZR -9.0716996+01

LIN 1.7B94221+_2 LAN 3.20656B7÷01 LAP 7.1776AA9÷01 SMA$ l.OB2699B÷03 ECCS 5.197B_4A-02 PERS 2.1651161÷03
RPS _.9779255÷_2 APOS 1.1072071÷n3 RANS 1.77B7930+02 INCS 1.5B61399÷02 LTS 1.2777633+00 LNS 9.2025234+_1

LTE 2.9325976÷90 LNE -7._443BOT÷nO THETA -B.1668340+_0 BETA -1°6662256÷02 PROP 2.6081301÷06 BARC 2.6162799÷01

OELV 2.9556133÷03 MASS 7.111810A+O_ PLCHNG-_.6862913+O0
_$_$_*_t_ee_t_$t_tt_e8$e_e_e8_e_tt_8e_t_e_t_tet_t_ettttte_e_t_e_e_tttte_t_ettte$t_ee_e_e_ee*_

10 _71B09_.I

CIRCUL&_IZATION BURN INITIATION

21 JULY 1969 21 MRS. _2 MINS. 12.735 SECS G.M.T. _tt TB. HRS. 6. WINS. _1.226 BEGS G.E.T. *** T 7.80781183÷01 MRS

XL -9.657_66_÷_2 YL -2.286qs_B÷O2 ZL -1.03A_q_T÷02 OXL -1.3766395÷03 OYL _.9477912+33 OZL 1.9165B_8÷_3
XS -9.663_639÷_2 YS 2._817581÷92 ZS -1.286069B÷01 ORS 1.36963B0÷03 OYS 5.323_36B÷03 DZS -7.2569463÷_1

ALTS 5.9293097÷01 LAT S -7.3851B78-01 LONS 1.6559662_02 VRS 5._972852÷03 PTR -1.5225A16-02 AZR -9.075666_÷01
LIN 1.7R94110÷02 LAN 2.9BIAqOB÷51 LAP -_.7677_32e00 LT$ 1.27_312_÷00 LN$ 8.9850385÷01 DEW -1.0713191÷01

TH_TA 3.B65178_-_1 BETA -1.800_000÷02 MASS T.I06BT06÷O_ ORTX -I.3BSOOOOeO2 ORTY 0.0000000 ORTZ 0._003000

_t_t$m_ettt_$_tt_m_te_$_te_mtt_tete_teettetetettt_teee_et_eeeeteeeettte_tetttttttt_tt_t_ttt_ttt_t_e_ttt_e_

10 _718090,I

CIRCULARIZATION BURN TERMINATION

21 JULY 1969 21 HIS. _2 _INS_ 27.536 SECS G.M.T. tee Tg. NRS_ 6. WINS. $6.027 SECS G.E.T. tee T 7.BOB22296÷O1HRS

XL -9.6897090+02 YL -2.1657651÷02 ZL -9.8831261÷01 OXL -L°2729B70÷03 OYL 6.B381163÷03 OZL 1.87S131S+03

XS -q.6296853÷02 YS 2.60951_÷02 ZS -1.303A165÷01 ORS 1°_0209B6÷03 OYS S°1716330e03 OZS -6.9NA1767÷01

_LTS S.929282B÷01 LATS -7._BAB07T-01 LONS 1.6&B3737÷02 YRS 5.3S87B21_03 PTR 3.3732039-03 AZR -9.0766B21÷01

L|N 1.TB9AI07÷02 LAN 2.OR12B2B_01 LAP -1.7907073,02 SNAS 9.9727989÷02 ECCS B.1126192-0_ PERS l* 978S332+00

_PS q.9677001÷92 APOS 9.9771976÷02 RAMS 1.77B7615+02 INCS hSB611S6÷02 LT$ 1.2743090÷00 LNS B.984B2_5÷CI

LTE 3.1728993e_0 LNE -7._609_06÷00 THETA -3.T06B_2-01 BETA 1o8000000e02 PROP qo6663086÷02 BARC ?. $713_51-01

OELV 1.3BB0232÷02 MASS 7.0106073BOA PLCM_G _oBBBS_66-06
#_e_$t_t$t_t_$ete_eeett_tee_t_ttett_tet_mtme_ete_tteee_e@_ee_eetetteetet_eettt$t_tt_te#_eett_tt_ttttt_$t_



,iT

CSM 1ST PAS_ OVER LUNAR LANDING SITE

22 JULY 1969 IB HRS_ 19 MINSt _7o765 S_CS GeM. T. Ill 98. HRSI 42. MINSt 16.256 SEES G.E.T. *i* T 9.87065155_01 HRS

XL 7.7683|33÷_2 YL 5.7890C19÷_2 ZL 2.3839066+02 OXL 3.3599399÷03 OYL -3.8867927÷03 OZL -1.676_877÷)3

XS g.958625_÷02 YS -2,3381088+01 ZS _.#98_I09_00 ORS -1.2902198_02 OYS -5.368_726eC3 OZS 9,3117936÷0_

_LTS 5.76645g1÷_1 LATS 3.7_5803_-_1 LONS -1°36_9B64÷0_ VRS 5,3675_14÷03 PTR -2.6163829-02 AZR -8.900577_+01

LIN I°7893511_02 L&N 1.9189722÷01 SEASV g.3126839÷00

I_ 07180@_.1

CBM PLANE CHANGE BURN INITIATION

22 JULY I869 22 HRS_ _2 MINS, 48.65_ SEES G.M.T. _]0}* HRS_ B, MINS_ Ibo945 SEES G.E*T, *** T 1.03088060+02 HBS

gL 7.7025_50+02 YL -B.921_272÷32 ZL -2.2063786+02 DXL -3.3898658*03 DYL -3.8}67693÷03 DZL -1.552?120÷03

XS 1.37g8206÷02 YS -9o8&52500_02 ZS L.B313623÷O[ OgS -5.3|30759÷03 OYS -7.6701|36_02 DZS -[.546)397÷01

ALTS 5.7802625÷n1 LATS 1,0532535_00 LONS -R.2_37875_0I VRS 5.366167T_03 PTR 3.689_4_0-02 AZR -9,0165806÷0[

LIN 1.7_93373÷_2 LAN l.b935007+Ol LAP -2,5565208+01 LTS 1.2537626+00 LNS 7o711696A+0_ DEH -I,6617717+01

THETA 2.6466983-qB BETA -q.99g9837÷_I MASS 3.6187376÷0_ ORTX 0,0000090 DRTY -I°8600000÷01 ORTZ 0.0000000

IO _71809_.I

CSW PLANE CHANGE BURN TERMINATION

22 JULY Iq69 22 HRS_ 62 MINS_ 69.6?3 SECS G,M.T. *_I3). HBS, 5, MINS, 17,_65 SECS G.E,T, *RR T 1.030@8326+02 HRS

XL 7,696A60T÷02 YL -5.g278_95÷02 ZL -2.23B9966+_2 OXL -3o3933332÷03 OYL -3,82712_3÷03 OZL -1.56Bq630÷03

XS 1,37h9136÷02 YS -g._664g82÷n2 ZS 1.8338_66_E1 DXS -5.3164632÷03 OYS -7,6256825÷02 OZS -3.6168_0_÷C[

ALTS _,TR031_0÷0[ LATS l.e53n138÷_C LONS -B.20896GQ÷DI VRS 5.3661765+03 PTR 3,6927102-02 AZR -g,0365_60÷01

LIN i. 788850_+^2 LAN 2.7C9q228÷PI LAP -1.98_8291+01 S MAS 9.97_6806÷02 ECCS 1,0081326-03 PERS 1,9779028*00

RPS 9.96'}628_÷02 APO_ g.q83732)÷02 BANS 1.7752352+82 INCS 1.58_366_÷02 LTS 1.2537_26÷00 LNS T.7116Bl7+OI

LT_ _,68|2226+)_ LNE -7.3536971+00 THETA -3,A_Ig342-C6 BETA -_.9799883+01 PROP 6,6373067÷01 BARC 5.1396D36-02

3ELV 1.8_nCB2÷01 _ASS 3.6131GOI+C_ PLCHKG-I.ggI9868-bI

ID qT180gn.l

CSM 2NO PASS OVER LUNAR L_NOING SITE

23 J!_LY 1869 16 HRS, _ _INS, 6B.gB4 ScCS G,M,T, **'12_, _PS, 23. MINS, 17.646 SEES O.E.T. *** T 1.20388179÷CZ HRS

_L _,Z923_B+02 VL _.!_52!B_72 lL 2.9)1_I??+72 DXL '_.I_5_9!B+_ DYL -_.1702_C3÷03 _ZL -I.I_12:5_C3

XS g.9=98307+02 YS -2.3383860÷81 ZS 6,5080795+00 OXS -I,2gg_753+02 OYS -5.3663807÷08 OZS 9.8667650+61

ALTS B,77_61_6÷01 LATS 3.7610_31-01 LONS -1.3669371÷_) VRS 5.3668610÷03 PTR -3.58_8308-C2 AZR -8.8_6841+01

LIN I.?B87912÷02 LAN 1.8149323÷_I

IO _718r90,I

TRANS_AQTH INJECTION BURN INITIATION

24 JULY 19bg g H_S. 82 M|NS. 12._3 SEES G.M.T. R_*l_q. HRS_ _. MI_S. 43.82_ SEES G.E.T. _*_ T 1.2g2A6588÷_2 _S

XL -5.266727_÷72 YL -7.8456837+;;2 ZL -3.1815271+02 DXL -_.5398521_03 DYL 2.66853g8÷03 OZL q,6839825+_2

XS -g.g728C89÷02 YS -I.8959278_I ZS -_.2332696÷0_ OXS -1.3517117÷02 OYS 5.3585371÷33 OZS -I.0263037÷02

ALTS S.BgTB56_÷]I LAT_ -2._316325-0] L_NS -1.788108_02 VRS 5.3635_78,03 PTR 3.9911335-_2 AZR -q.1396728+01

LIN 1.7_8753S÷32 LAN 1.3576350÷01 LAP -1._35263÷P2 LTS 1.2315698÷00 L_S 6,3BOBOTO÷O1 DEM -2.2_32889+rl

THETA -_,_85122+_ gETA 1.63_7972÷01 MASS 3,6189701+06 ORTX 2.9712150÷0_ DRTY 8.6875772÷02 ORTZ 1.5631076+01

10 _718Cqn.l

TRANSEARTH INJECTION BURN TERMINATION

_ JULY I_69 0 MRS, 54 MINS_ 38.225 SECS G._,T. ***129. HRS_ 17. MINS, 6.716 SECS G.E.T. *** T 1.29285198÷02 HRS

gL "SoS_6306b+n2 YL -6.9935658÷32 ZL -2.7706026÷C2 DXL -6.5365169÷03 OYL 6,59_7169+03 OZL 2o5q7782_÷C3

XS -9,8968615÷P2 YS 1.43768_8+02 ZS 2.6133n09÷00 OXS 7.6557007÷02 DYS 8,3010896÷C3 DZS 7.12C9O0_+02

ALTS 8.!33_5_C+31 LATS i._976162-91 LONS 1.7173259÷C2 VRS 8.366596_03 PTR B.0a_O161_On AZR -8.5118671+¢I

LIN 1,751_68_÷n2 LAN I.T3_22_+02 LAP -5.3356676+C3 SMAS -2,2382806÷03 ECCS I._456557÷00 PERS 6.6525736÷00

RPS Q,n75_243÷_2 APOS -5,674_633÷33 BANS -I.7n8100_÷02 INCS 1.566646_÷02 INMPS I.7_26668÷02 SEM i,J939_24÷02

QRVS T,2nSlq_^+_l LTS 1.23|$163÷_0 LNS 6.37_7616÷01 LTE 5.5979468÷00 LNE -6o7160502+D0 THETA _,7_09016+_0

BETA I._72C99÷_I PROP g.528]337÷_3 PARC g.3626823÷n0 OELV 3.0956632÷O3 MASS 2.6671667÷06 PLCHNG 5.8518g56÷0_

1_ _718_q_.l

ENTRY ANO TOUCHOOWN

26 JJLY 1969 IB HRS, 21 SINS_ 3g,718 SECS G,M.T. t**IgR, HRS. 66, MINS, B.Igg SECS G.E.T. *** T 1.96735blI÷02 HRS

X 3.3_13_g_÷_3 Y 1.5958338÷h3 Z _.266C_25+C2 Og -I.gB88322+0_ DY 2.1271403÷0_ OZ 2,1826782÷_

R 3.B_9_815+33 BEE 8.5g36388+C0 RA 2,73796Q?÷01 V 3.b121860+06 PTH -6.5000012÷GC AZ 5,0780926÷01

ALT 5,58_878*01 LAT 8.66_5975+_0 LON 1.6769233÷02 VE _.698212_+06 PTE -6.6819351+00 AZE 6,9171108÷_I

Sea 1,6981137+_8 ECC 9.7687775-_I INC 6.h0_762÷01 RAN L.7_C_275+01 APF 2.6586862÷01 RP 3._638760÷03

INWP 1.5371662÷01 SEM 1._622362÷_2 RBVS a.6923_13÷01 RAM -8.9865316÷01 DEM -2.8516587÷C1 RAS 1,2589495+02

O=S 1.9_57663+31 SPSPR _.n398676+_3 DVR_S 1.6888721+03 PERNAO 9.88676g7÷3_ ENTDT 2.3333330-91 ENTR_ 1,2_5_3+03

LATT9 2.2_7a521÷_1 LONT9 1,85)JC25÷_2 AZTD 5.388326)÷Cl SEATD 1.8095133+01 OTSUN 1.08n651n+Cl

IO q71qPgC.1

CIRCUMLUNAR PERICYNTHION

21 JULY _g6g 17 HRS, 23 MINS, 13.85g SECS G.M.T. _** 73. HBS_ 48, MINS, 42.3_q SEES G.E.T. *** T 7.3761763b÷_1 HRS

XL -_.3_5767_÷02 YL -3o08R5328÷02 ZL -1._33_462÷C2 OXL -2.8186565+03 DYL 7.0782653÷03 DZL 3.6639541÷_

g_ -_.q_72_6g÷02 YS 1.1965035+02 ZS -1.0523860÷01 DXS 9.9733877+02 OYS 8.3a76416÷03 DES 5.6393979÷02

ALTS 5.969_3_8+_ LATS -6.062_093-ql LONS 1.7311376÷02 VRS 8.3862756+03 PTR -1.05q0153-06 AZR -8,6143891+¢1

tiN 1.7608968+02 tAN 1.6623868÷82 LAB -6.6967766-01 LTS 1°2778_09+03 LNS g.206877_÷01 DEN -9.652U883÷80

SEM n._65092+01 RBVS q.8817957÷_I SNAS -_.1996645+03 ECCS I._536g82+00 INCS 1.5622237÷02 RANS -1.7301_31+t,2

APFS -I.7893026÷01 RPS 9.9798386÷02 RW 2.0790312÷05 DEMP 2.371C876+00 RAMP -I.7868688÷02

10 nTIBngn.l

CIRCUML'INAR ENTRY AND TOUCHDOWN

26 JULY I869 12 HRS, 7 MINS, 61.72_ SEES G.M.T, R*RIRO, HRS_ 30, MINS, I_.210 SECS G,E.T. *** T 1.4050Z836+02 HRS

X 3.6817152÷93 Y 2.3678966+_1 Z -_.6076501+C2 DX -1.0165501+03 OY 2._22bq2+04 DZ 2,6621297÷C_

R 3.5095833+_3 DEC -7,2167703÷00 RA 3.8861828-01 V 3.61_1259+06 PTH -6.6_866_6÷00 AZ 6.2883_83÷01

ALT 6.5832641÷0l LAT -7.2618616÷_0 LON 2,3662111÷02 VE 3,5116905+06 PTE -6.8801268÷00 AZE 4.1_29316+01

SMA 1.652P511÷95 ECC g,7906611-_1 INC 6.7536399÷_1 RAN T.0623b10+09 APF 3.6603615÷00 RP 3.662D202+03

INMP 1.g6&g857÷O1 RAM -_o2866500"02 DEM -2.3993365÷C| R&S 1o2368376÷0Z DES 1o9847288÷0_ SEM 1.1550383÷02

RBVS B.632_488+01 PERNAD 1.00775b1+01 ENTDT 2.3333330-01 ENTRG 1. Z850000÷03 LATTD 8.9966101+0C LONTD 2.5J64065_O2

&ZTO 6.1266991÷0l SEATO -1.1690660÷_ OTSUN -B.297_008-01



;8
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I9 n71BOOQ.[

LAUNCH TIME 18 JULY 196q 16 HR$. 51 _|N$. 12.611SECS G.M.T.
LALINCN AZIMUTH 9q. INJECTION OPPORTUNITY [

teot$eeeote8$ts8o$$$e_$tms8iotIo_m$sS8amtmS$oiI$mette_8le$mtsteeoo_8m_o_ome_s8_tam_8s_ttiseit_888oi_sss$_se_eo_e_

IO _TIBOqq.l

EARTH oARKTNG nRRIT INSERTION
|_ JULY 196g |T HRS. Z RINSt 33.465 SECS G.M.T. _ss Oe HRS. 11. MINS. 21.055 SECS G.E.T. _ll T l. B91818BB-01HRS

X -2.3_q2163÷03 Y 2.2BBqZB_÷03 Z 1.3_2182_÷03 DR -l.ql_13_l+O_ DY -1._7q5_95÷0_ OZ -B.2710979÷03

ALT 1.01_6_73÷_2 LAT 2.23B6137÷01 LON 3.0377Z_÷02 V 2,_56772TeOA PTH -5.65873_B-07 AZ I.IOA58BB÷O2

R 3.$43g_3_÷_3 DEC 2.2254835e_1 RA 1.357_T1e02 RAS LeI787355e02 DES 2.097306qe01 RAN 1.1760BSBeO0

INC Z._873117÷_1 WASS 2.9729B|8÷05

I0 07tB099.1

_._ MINS PRIOR TO TLI INITIATION

t8 JULY lq6g lg HRS. 27 MINS_ _.A_R SECS G.M.T. abe 2. HRSt 35. MINS. 52.037 SECS GeE.T. _*e T 2°S_778BIB÷O_ HRS

x _._5132÷03 Y 1._b2611_÷02 Z 6. eTTq73_÷01 OX -I.165AOeB÷03 OY Z.217613Z÷O_ DZ 1.2753713+0;

ALT _.5275A61÷0! LRT 1.1208357÷00 LON 1.3_16533÷02 V Z.560761BeOA PTH _.66665|_-C2 AZ 6.012_11_+01

TRANSLt_R INJEC710N INITIATION

IB J_JLY lq6q lg HRS. 30 MINS. 34._48 SECS G.W.T. Ill 2. HRS. 3g. MINSt 22.037 SECS G.E.T. lel T 2.65612152÷_ HRS

X 3.3Bb_IRb÷_3 V q.OO[TB50÷02 Z 5.02B315B÷O2 OR -T._365932÷03 OY 2.12251q6÷q4 DZ 1.2232607÷0_

_LT 9.6214540÷01 LAT B.21qO661÷O0 LON 1.4580846+02 V 2.560172q÷06 PTN 4.6776163-02 AZ 6.114585_+01

R 3.53991_g_3 DEC Be1662717eO0 RA 1.68B6129÷01 RAS 1.1797677,02 DES 2.075A78S÷01 RAN 4.Z983B_9-01

INC 2.OBqlRBE÷_I BASS 2,9_11809÷05
IS88_IIm$I_IlI_iSS_lI_S_SelliSS_I_I_ll_lI_mSIlS8_Sl_S_ISl_8l_ll@_8l_l_ll_S_t_IllII_ll_II_l_i_$_II$_

TRANSLUNA_ INJECTION TERMINATION

IR JtILY 196q 1 _ MRS, BB MINS. 56.7_B SECS G.M,T, lel Ze HRS_ _. MINS_ 6_.29B SECS G.E,T. esI T 2.7_56382B_ HRS
X _.b_2q662+03 Y 2.1649072÷03 Z 1.2144ZB_÷03 OX -Z.1019601+0_ OY 2.5171206÷04 DZ 1.38q8536+0;

ALT 1.6_37B3+3Z LAT l,qTq3BOB_01 LON le687_338÷02 V 3.56172B_÷06 PTH 6,9_11361+00 AZ 6, BO_Oqb7+OI

R _._L66BT)÷P3 DPC 1.g677078÷91 RA 3.q167_7S÷01 RAS 1.17980S2÷02 DES 2.OqBAIEOe01 OEW 7.6396_27+3G

S_M _.B_297C2+_1 _VS l. 0691650÷02 RAN -6. OBbT_B6-01 [NC Z.91B6_TB÷Ol ECC 9.7532273-B1 SWA 1._399150÷_5

RP _.5_331B_÷03 APF Z*q66141_÷01 INMP 7*ERZBEBB-01 COTLI -_.761BZ2_-01 DAZTLI 9*ZIBLE09-01 MASS 1.3786337+_S

P_OO 1.B62B_72+05

TR_NSLUNAR INJECTION * 2 HOURS

ta JULY 1_69 21H_S, 3B MINS_ 56.708 SECS O.M,T. sI_ _e HRSe _. MINS, _,298 SECS GeE.T, _e T _,7_563825÷00 HR_

X -Z._SI_25÷O_ Y S.6_36165÷03 Z 2.99_33_+03 DX -1._06_597+0_ OY -1.B771551+O3 OZ -9.BS69806+_2

_LT 1.7BB7142÷0_ tAT B.OTB2187÷O0 tON 2.6399478÷02 V 1._16720B÷0_ PTH 6.50_IBIO÷CI AZ I.IBII031÷02

_.l_3084B÷9_ DEC B.O696C36÷O_ RA 1.6_50102÷02 RAS l.lB_661B+02 DES 2.0939250÷01

LUNAR _RBIT INSERTION BURN INITIATION
?l JULY 1_ IB HRS. 22 MINS. 40.365 SECS G.M.T. s_$ 73. HRS_ 31. MINS_ 27.952 SECS GeE.T. l_I T 7.35244312÷01 HRS

Xl -B.2516?IB+_2 YL -$._7131_0÷D2 ZL -2._76R928÷02 DXL -3.731_126÷0B OYL 6.6717753÷03 OZL 3.22_241q÷03

XS -l._rTgO_g÷93 YS -1.$786_20÷_2 ZS -2.7375857.01 DXS _.613S362÷01 OYS 8.2qB072_+03 DES _.915B133+_Z

ALTS R.2_92269+01 LATS -1.5370676*_0 LONS -1.71398S3÷02 VRS B.3L27683+03 PTR -9.2926796+00 AZR -R.681539q+C1

LIN 1.76_58_2+0_ tAN 1.632PTB2+02 LAP 5.3_02116÷01 LTS 1.2770015÷0n LNS 9.1B_616B÷OI OEM -9.B_63_15_C

T_FTA 1.7101292+_1 B_TA -1.715670B÷92 MASS qeBlqq_O_÷94 ORTX -2.9220626+03 DRTY -_.137_67g+02 DRTZ -5.q307310÷01

LUNAR qR_IT INSERTION BURN TERMINA710N

2_ JULY 196q IB HRS_ 2B MINS, _9.A_2 SECS G.M,T, sis 73. HRS, 37. WINS, B7.031 SECS G,E,T, $$s T 7.36269531_01 HRS

XL -q. TBB24qT+_2 YL -I.BTE6227+02 ZL -8,7606q93÷01 DXL -1.2262823_03 OYL _*q676626+03 OZL 1.92710_q+03

XS -q.65n9_59_O_ YS 2.63_8066+D2 ZS -1.3SB2_36,01 OXS 1.3_73293+03 DYS B.3152550÷03 DES -6.qTBq43_+Ol
ALTS 6.1926602+_1 LATS -7.7791337-_! LDNS 1°6_T2B_+02 VRS B°_BOBO36÷03 PTR 1.0573A6_+00 AZR -9.071_q60÷01

tI_ I.TR_IqT÷O? LAN 3.29531D7÷h1 LAP -6.73067LL÷01 SMAS L.OSZSqlB÷03 ECCS S.2Bq9722-02 PERS 2.16B3973+?O
_PS 9._b_1001+_2 APOS 1.1082736_03 RANS 1.77B6500÷02 INCS 1.5_6O_3+OZ LTS 1.27691Bq+3C LNS 9.1_9195B÷_1

LTE 2.OglBIB2+_ LNE -7.6515426÷00 THETA -6.6732783÷03 BETA -1.67S4868+02 PROP 2._OB4SB3+O_ BARC 2._123533+01

DELV _._51R_23÷03 MASS 7.1144852*n_ PLCHNG-4.3113062÷O0

CIRCULARIZATION BURN INITIATION

21 JULY l_q 22 HIS. 3q NINS. 4.g6_ SECS G.M.T. ll_ 77. HRS_ _7. MINS_ 52.551 SECS G.E.T. sis T 7.77979307÷01 HRS

XL -B.2_ZTZO{_÷_2 YL -_.I_9S761÷_2 ZL -2.1220536+_2 DXL -3e0_257_÷03 OYL _.2656B_2+03 DZL 1.625R799+03

XS -9.q_13727÷02 YS -7.3677C5B÷01 ZS -7.97376B_÷03 ORS -_,0_36876+02 OYS B._B65372÷03 DZS -9.1AIIB53÷O1

ALTS S.B_02065+01 LATS -_.BBEqCBR-O1 LONS -|eT5761ATeOE VRS S.BOEITqE÷O3 PTN -L.SBI2827-02 AIR -9.0952065÷01

LIN 1.7Bq_OBO÷02 LAN 2.OBT_OEBe01 LAP -IeTBqBO86÷02 LT$ 1.2735_3Be00 LNS Be9367663÷01 DEW -l.O9_9Bg+01
T_FTA 3.q7363q3-_I BETA 1.7999300÷02 PASS 7.109_BZ÷06 O_Ti -1*$8_0000_02 ORTY 0°0300000 ORTZ O.O_O_OOO

CI@CULA_IZ_TI_N BURN TERMINATION

_1 JULY lqBq 22 MRS. 39 MINS. lq. TbB SECS GeM. T. SIR 77. MRS_ _Be MINS_ 7.B55 SECS G.E.T. IIs T T.7B020_30÷O1HRS

XL -B.3657_÷_2 YL -SeOObB131÷OZ ZL -2.OBETB61+02 DXL -2.qOBll_B*03 DYL _.19BOOBB÷03 OZL 1.59q38_1+03

XS -_,_5025q(,e02 YS -Be_4698Bl÷O! ZS -Se|930B51÷O0 DXS -3.24q4574e02 DYS S,353097B÷03 DZS -B.854_264÷01

ALTS 5.B_1796÷_1 LATS -_.70Bq360--01 LONS -|.76S222qe02 VRS S,3636B18÷03 PTR 3.7918621-03 AZR -9.0?BS_7q÷_l

LIN 1.7R9_0_a÷_2 LAN 2.qBTIR2_÷CI LAB -[.BBB35|Oe02 SMAS 9.q733L63÷OZ ECCS _.62_7132-0_ PERS 1.97B6B7t+O0

RPS g.qBRgr_÷r2 APOS 9.q777291e02 RRNS 1,7786179÷02 INCS hS$602OB÷02 LTS L.2735_07÷00 LNS B.g36S574÷O1

LT_ 3.225_R÷_0 LNE -7._727798"00 _ETA -B.71_Oq66-O| BETA I.BOOBOO0_02 PROP q.6_99023÷02 6ARC 7. SB71_2B-O1
OFLV to3_21q+02 _ASS 7eOIBO_62÷_ PLCMh_ 3._8q3265-0_



I_ _71800a.1

CSM tST oASS OVER LUNAR LANDIN_ SITr

?2 JqLY 1_q IQ HRS, 22 MINS_ 5_,T_ e _C% G,M, To *** 9B, HR$, 31. MINS, 3B.zq7 SECS G,EoT, **i T 9,B5273n_b÷Ot HP%

_L 7._a2_5_en2 YL _.8_6nSOg÷_2 ZL 2,_2l_qo÷bZ DXL 3,_C3_706*03 DYL -_,BS_6qTB*03 DZL -i,_61fl4_3÷03

XS _,q_71Tl_÷02 Y_ -2,340115_÷ni ZS 6,53_781+0) OXS -I,2680833÷02 DYS -5,3607504+03 D2S g,3_74b06÷Ol

ALTS 5,_51OB_R+_I LATS 3,7_717_-_I L_NS -l°3_49563÷3_ VRS 5,3_30577÷O3 PTR -3._327212-_3 AZR -_,9_05_33*91

tIN }.7RgO_BS+02 tAN 1,g|g2_÷rl SEASY go8_7_60+0_

CSM PLANt CMANGE BURN INITIATION

22 JULY la_q _3 HRS, _5 MINS, B4,7q7 SECS G,M°T° ***I02. HRS¢ 5_. MINS, _2.385 SECS G,E,T. **_ T 1.02qI177_÷O2 HRS

XL 7,77G_37g÷_2 YL -5°B52532_(2 IL -2°178712)+C2 DXL -$,349h527÷O3 DYL -3°863T_30+03 DZL -I,563753B+_3

XS l. OR_55_÷q2 YS -g. RTtll_l÷_2 ZS l°R32g_3q÷^l DXS -5.311371_+O3 OYS -7._27BO33+02 DZS -1.553181_÷CI

_LTS B,3_g4?_O+nl L_TS 1°653513g÷ ,_- LDNS -R.27177RA÷01 VRS 5°3633803÷_3 PTR -_,2394788-03 A_R -g°O}65806+0_

tIN 1,7q933_)+)2 L_N 1._93_1÷_1 LAP 2,325B36_÷_1 LTS _.252R6_0+0_ LNS 7,65_16_9÷01 D_M -}°6853616÷01

TH_TA -6,')12_361-_5 BETA -_,gggggZg+_l MASS _.6223763÷C_ DRTX 3,3_033_() DRTY -I,BbO')nOO÷Ol DRTZ O._30qO_O

I_ hTIH, 90.1

C_M PL^_C C_NGE BURN TERMINATION

22 JILY IgSq 2_ HRS_ _5 MINS_ 55._16 S_CS 3,M°T, ***I_2. HRS, 5_. BINS, 43,_05 SEC_ G°_°T. sm_ T _,_291205T+f)2 HRS

XL 7.7_RITR+P2 YL -_.B_9"_7÷_2 ZL -2.1_13_*_2 OXL -3,3525A_3+03 OYL -_._5_I]13÷_3 DZL -lo5qOCIBh÷)3

XS I,_7_7463+_2 YS -9,_7_52_÷u2 lS I.R=_BbR÷CI DXS -5,_I19385+03 DYS -7,3831945.02 DZS -3o_2172_5"01

ALTS _,q_9_68R+!)1 tATS l,)532763*v0 tONS -_,2_$g_98÷_[ VRS 5,363112q÷J3 PTR -_,235_395-03 AZR -g°0365_0÷01

tl_ 1.7RRR_77÷n2 LAN 2.71_ri÷_I LAD 2.2121_81÷T:t SMAS 9,971_'511÷_2 _CCS 2,2g_BT]-O4 PERS 1.978_13J÷9C

RPS )._875q6+32 AoOS g,g733425÷_2 _ANS 1,77_14b_2 INCS I°58_2575÷07 LTS 1,25286_J÷d n LNS 7.ASBl5")l÷?l

LT _ _o5317711÷'0 LNE -7o338514}÷5C TH=T_ 5°122b_IB-h6 BETA -_.9709587÷_l PR_P 6,6_21875÷01 RARC 5,2_0_4)_-_2

DELV I°_5_233.DI _ASS 3,b1573_1+_4 PLC_N_3-1,_q3_IO6-CI

ID "_iq_q°l

_R_ _ PAS_ IIV_R LUNA_ LAN,_ING SITE

23 JILY _q69 I? MRS, _ _IK}_, _.q5_ SItS Go_.T, _*_2!), HRS_ _. _INS, 43.&43 SECS G,_oT, 8"* T 1,20212068÷r2 HPS

XL 5.21BB551÷_2 YL 7.21.2_b6+_2 IL _.957275R÷C2 DXL _.17_222C÷_ DYL -3,1267_44+G3 DZL -l.l&3B?36÷O3

XS _._673q7S+"2 YS -2°36]16R_÷_I ZS 5.512796S+0_ DXS -1.26_77"02 OYS -S,_&O56)T+)3 9ZS g°B_233qqeOl

ALTS 5°R542127+L,I LATS 3.T4267_q-Sl LONS -loO449564÷)_ VRS 5,3629T_2+_% PTR -3,2_7747-33 AZR -8°_q46202÷!31

kIN !.7_BT_TS+_2 tAN 1.8152110÷01

ID _71_rggol

TR_NSE^_TH INJECTION BURN INITIATIQN

24 JULY IQb m I H_S, 55 MINS, 52.5_ SECS G._.T, _m8129, HRS, 40 BINS_ _0.)83 SECS G.E°T. t*e T 1,2_77_01*D2 HRS

XL -_°_bI_J2 YL -7.7_3_g_÷'2 7L -3.1_)_4_÷02 DXL -_,_9640_7÷]_ UYL 2.Tl7TTg4÷03 OZL 9, g677771÷_2

XS -Q.9684Q?2+_2 YS _.b_Sg_+3 _ IS -4.12)26JO+_C_ OXS ],603OB35+O1 9YS 5,3526_T6*03 DZS -i. O189_6_*_2

ArTS 5.R_gs_I÷71 LATS -2,7129T_I-_I LONS l,Tq6180_+n2 VRS 5,36$7855+')3 PTR 2,1068552-$3 AZR -g,10_4gB*_l

LIN I,TBR75c2+r2 L_N 1,35Tl_2÷tl LAP -4,95_41_7+"_ LTS _.2)0_33_÷00 LNS b._26B275*01 DEM -2.222BB2G÷)!

THETA -_,516975e+_ B_TA I,6205283÷'I _ASS 3,bZ26q41÷L4 DRTX 2.ggbglI2÷O$ DRTY B°bBOAR24÷_2 DRTZ l°g2q_9_}+CI

TRAN_aQTH INJECTION BURN TEPMINATION

2_ J_ILY 1969 _ H_S, 5_ BINS, I_.787 SECS G.W,T. **$[2g* HRS, 7, MINS, 7,375 S_CS G*E*T* *** T 1.2gi18715+02 HPS

XL -_,710_325÷q2 YL -b.B@15_7_÷32 ZL -2.7797RR0_S_ OXL -5._6qTSB7+03 DYL 4,6210_20÷_3 DZk 2.b463313÷m3

XS -_°_6_I_÷n2 YS l.?(r677RT+_2 ZS 2,I_30584÷I'_ 3XS 9°g55Bl_l÷h2 DYS B.3958307÷C3 DZS 7,12215_3÷O2

_LTS _, '58_15_+_I LATS 1,251_2B2--_i lqNS I.T01_2÷_2 VRS B.3955557÷03 PTR ),9JnCI57÷OC AZR --B.5_33012+01

tIN 1,T5122_3÷72 LAN 1,716316 _72 LAP --I,84R_R_b÷C'2 SMAS -2,16224bq÷O3 ECCS i,_61032)÷00 PE_S 6,3164_Ru+_]

RPS o.g_R6563+,2 APqS -5.32135q_÷n3 _ANS -I,71)2136÷C2 INCS Io546C_'92 INMPS I,7_35498+02 SE W l°O9_b4_*t'2

RBV_ ?._RO"_6+_I LTS Io23CSqTR÷C_ LUS _,3247460+mI LTE 5°636163_+}'_ LNE -6°&TBS_5g*]C TH:TA 4°_g17)_7+_?

B_TA I."25234_÷_I PR_P 9.Sg_7?*r3 BARC g. RO_3213÷?J DELV )._2_1620÷03 MASS 2°bb2663_÷_ PLCHNG 5°q365C4_÷)?

10 n719 _99.I

ENTRY AND TOUCHDOWN

2b JULY Igbg i_ HRS, 23 BINS, 21,2 _ SECS G._°T, _etlqO, HRS, 32, _INS, _,883 SECS G°_°T, *_ T 1.g3535RCI+(,? H_S

X 3°_692765+P_ Y 1,617765cI+_3 Z 5.2_7379+)_ OX -I.9567_7+,-.4 OY 2,_127932÷04 D2 2°i_16267 +_

R 3,5^g_I_9÷_3 DEC 8,657_ig2÷'_m _A 2.77_2972÷_I V _.6127949*t_ PTM -b,5_n0322*O0 AZ 5.0793235+>I

ALT _,5_135÷_1 LAT 8,7137_2+', '_ L]N l,ATb_12R+)2 VE 3,_9581gI+04 BTE -b,58IbBZg÷OO AZE 4,91R_33g÷OI

SMA i._433504+_5 ECC 9,7755516-"I INC _.q330303+,i RAN I,T338416+31 APF 2,66g3037÷_I RP 3,_o_q25_÷_3

IN_P 1,54g_15_+_I SEM _,4623ggq*'2 P_VS R,5327507+01 RAW -B,gB25273+01 D_M -2.B5_4350÷O1 RAS I,25B_612÷02

DES 1.9357402+_i SPS Op 3°qg_533q+!3 _V_ES I°66_5430+{_ PERNAD 1°33_8935÷)I ENTDT 2,3333_3_-]I ENTRG I,2_5_'_,,_+h3

L_TTO 2._135_59+'"I LONTD l°R_ggg_5+_2 AZT9 5,)83Tlg2+Ql SEATD 1.84_9216+01 OTSUN l°_576B32+Cl

I_ *718_gg,l

CIRCHML!INAe PERICYNTMI_N

21 JULY I_69 l_ HRS, 26 MINS, I°R2) SECS G.M.T. _*_ TO, HRS_ 3_, BINS, Ag._II SECS G,E.T. *** T T,35803glS+_l HRS

Xt -9.357"q43÷q2 YL -3,1874_59+q2 7t -I°3757h72+02 DXL -2,gI_I43R÷O) DYL 7.0741520+33 Bit 3°4332416÷03

XS -9.9CqOglg÷32 YS 1.1826_7g+02 ZS -I.07_6611÷CI DXS 9,8662058÷02 OYS _,3l_5558÷C3 OZS 5,0_2bggg+C2

ALTS 5,9533422+_1 LATS -6,168_993-ql LONS 1,7319530+r2 VRS 8,3B83616+33 PTR -I,66_726_07 AZR -8.6519[_5÷01

tIN 1,76_5g38+_2 tAN 1.63177_5÷C2 LAP -8,563_351-31 LTS l°2Tbg_Ag÷n3 LNS Q,}51Sbb8+Ol DEM -g, gl_lTbS_O_

SEM B.)qTITlO÷nl RBVS g°83_322C*CI SMAS -2°193_553+n_ ECCS _,455022g+03 [NCS I°5458153÷02 RANS -l.7B21747÷02

APg% -I,aT32_15÷;I _OS _,980269_+_2 RB 2o0T?Tg17+0S DEMP 2._2S3823+0] LAMP -I.7960213+_2

ID _71_99oI

CIRCUMLUNAR PNTRY AND TOUCHDOWN

24 JULY Iq69 l) HRS, I_ WINS, 5,?3) SECS G,MoT, _*IA0o HRS, IR, MINS, 53o_15 SECS G.E,T, _ T I,_C,314810÷02 HRS

X _,_@0_352+03 Y g,33_385÷nl Z -_.447441_÷02 DX -1.2995724÷_3 DY 2o3555665÷0_ D2 2oT37Rg67÷O_

R 3o5_9579_+_3 DEC -7.2802625÷_ RA 1.535B08_+0_ V 3,61_,J919+m_ PTH -bo56_88Bl*00 AZ 4,105695g_ol

ALT 6,5B_2128÷_I LAT -7,3278730÷00 LON 2o2192657¢02 VE 3o5153BB6÷0_ PTE -6o78bg812÷00 AZE 3,915122g÷01

SWA 1,5_gBgB÷n5 ECC 9,7RSg706-_l INC 4.93_15b¢01 RAN 7.B346133÷_} APG 3,65S_68_÷_0 RP 3,_6321_9÷C. 3

IN Wp 2,1B&1702÷01 RAM -I.257g73_÷_2 DEM -2o%160_53¢01 RAS 1.236966b÷02 DES 1.9838160÷01 SEM Io1507523÷_2

RRVS So7336255÷1_1 PERNAD 1,_052817+_I RNTDT 2o3333330-01 ENTRG 1o2R5'JO_O÷O_ LATTD g,3769931÷O0 LONTD 2.35_127_÷_2

A?TO 3og39_I_3+_I SEATO -I,C,825q31÷01 DTSUK -7,8266110"01



5O

_eses_I_8s_es_ee_eems8oee_ee_eeeo_i$_tt$_o_Ie_o_8se_e8_I_s$eeoe_8o_$se_e_$eo_e_s_sese_t_$Ioo_ssee_js_$$o_I_

IO 091RI08.1
LAUNCH TIM_ IA JULY 1969 18 HRS_ I P|NS, 47.366 SECS G._.T,

L&t_NCH A_IMUTH I_B. INJECTION OPPORTUNITY 1

In _71qlOR.t

F_T_ PARKING ORBIT INSERTION
L_ JULY lqAq 1R HRS, 13 MINS_ lq. R7_ SECS G,M,T. _e8 O. HRS_ 11. MINS, 23.51B SECS G.E,T, _e_ T loBqBb_Bll-01 HR5

X -2.9597337÷03 Y 1.$7252q1÷_3 Z 1.1517784÷03 DX -L.4033626"0_ DY -1.B160764eO_ OZ -1.1267329÷0_

ALT 1.3122467+q2 LAT 1.q080753+01 CON 3°023414§*02 V 2.BB67727*0_ PTH -1.8862449-07 AZ 1.1777BT9_02

R 3.5439335,_? DEC L.B96S575÷OI RA 1.$2q179S÷02 RAS 1.1792280÷02 DES 2.39643S3,01 RAN 3.6967500*00

INC 3.3209205+01 MASS 2.q613124"9_

ID _TLBI_8.1

3°5 NINS PRIOR TO TLI INITIATION

IB JULY lqAg 20 HRS, 34 MINSt 10.010 SECS G,M.T, **_ 2. HRS_ 32, MINS_ 22.664 SEC5 G,E,T. _* T Z.5396234_+00 HRS

X 3.53q7616+33 Y 2°2856¢07*92 Z 2°8761875÷01 OX -[,6804331+03 OY 2*13783Ble06 OZ 1.4028269+04
ALT q. _344R3÷nl LA T 4* b84793_-ql LON I*|86R4tB÷O2 V 2.$612B72+04 PTH 3,922648%02 AZ S.6789503+01

10 _71_IOB.I

T_ANSLUNAR INJECTION INITZATION

1R JULY 1gAg 23 HRS_ 37 NINS_ 40*_[_ S_CS GoM*T* _e_ 2. HRS_ 35. MINS_ 52.6A4 SECS G._*T, _e T 2*SgTqJbTS÷OU HAS
X 3.370267_÷_3 Y q*SEb2566÷q2 Z 5.0762925"02 OX -7.7S78164+03 OY 2.0304098÷0_ OZ 1.353RRBO÷O_

ALT q*_15161_91 CAT B.3004_I_÷_ LON I.Zq8B649÷02 V 2.$607452÷0_ PTH 4.364|UL4-02 AZ 5.7715519÷01
R _.5_69101÷_3 DEC 8o247083q*_c RA _.BTR3252*01 RAS I.[802355÷02 OES Z.O946477÷ql RAN 2.9917029÷93

INC 3°3_I_50_÷_1 MASS Z*g2qB54Be05

TRANSL_AR INJECTION TERMINATION
IR JULY 1969 2q HRS, _3 MINS, l°30B SEES G,M,T. _$_ 2. HRS_ 61. NINS_ 23*940 SECS G.E*T* e_ T 2*687205_3÷Ob HRS

X 2.6_24q77+0_ V 2.1343ASq÷03 Z 1.2968056÷G3 DX -2.1322456+0_ DY 2,3q369B4*04 DZ I.BBZ0303÷04

ALT I.6_52086+02 LAT 2.I194763÷_I LON 1.5211651÷_2 V 3.5616060÷04 RTH 7.U309620÷00 AI b.4_T5r195÷Ol

3._'6o559÷93 D_C 2.107127q+01 RA 3.9355671÷01 RAS 1.1802729+02 DES 2.0945813+01 DEN 7.37_7118+n_

S_ _o7154_cq÷_1 RRVS 1._743785÷_2 _AN 1.7S_4209÷9_ INC 3.2270695÷01 ECC q*7535gBA-01 SNA 1.4616426÷(15
RP 3.5522302÷93 _PF 2. ROR7756÷?l INMP _*082_785+03 C3TLI -4.756126_-01 DAZTLI [*_536504÷00 MASS l*37_q_7B÷'_S

PROa 1.557R673+n5

IO 371_lOR.l

TqANSL'tNA_ INJECTION ÷ 2 HOURS

In JULY 19bq 27 HRS, 43 MTNS. I*3_B 5ECS G.M.T. _$_ 4. HRS_ 41* MINSt 13.q43 5ECS G.E.T. _e T 4.6R72_5_3÷0_ HRS
X -_.._13366+34 Y B.0743629÷03 Z 3.5835132÷03 DX -1._025411÷_ DY -1,7946473÷03 OZ -8.7292_$1÷32

_CT 1.T_93559+_ CAT 9.6TOSB37÷_C L_N 2.487190_÷_2 V 1.4166683+0_ PTH 6.5052855÷01 AZ 1.2093B32÷O2

R _.1337168+9_ DEC 9.6603024÷'_0 RA 1.6604033÷02 RAS l.iBllOqS+q2 DES 2.0930922÷01

ID _18108.1
LqNAa ORBIT INSERTION BUPN INITIATION

21 JJLY lqbq 19 H_S, 17 MINSt 32.428 SECS G.N°T. _e_ 73. HRS_ 15, NINS* 65.061 SEES G°E°T, _ T 7.326251T0÷01 H_S

XL -_.2]019R8÷_2 YL -5.538q16_+02 ZL -2.4626766,02 OXL -3.B102399÷03 DYL 6.6936694+03 DZL 3._q4_683÷C_3

X5 -l.J_73892÷33 YS -1.564q320÷n2 ZS -2.3521qTb÷O1 DXS 3.7880090÷01 DYS B.3122B_7÷_3 DES 3.72_33R+02

ACTS _.1249725÷01 LATS -1.3216836+00 LONS -1.711699_+02 VRS 8.3206768+03 PTR -9.139441B÷00 AZR -B. Tbt3680+_l

LIN 1.772_B11÷_2 CAN I.59q1464+92 LAP 2.7674226,01 LTS 1.2762638+0_ LNS 9.I07841S÷01 OE_ -I.0121S07_I

TH_TA [._B_SP95÷_I BETA -1.7324092.02 _ASS 9.51gq4_4,04 ORTX -2.9195645+03 ORTY -3.3436774÷02 ORTZ 5.7_24q_6÷_l

I_ PTl81_R.l

LUhAR _IT INSERTION FURN TSR_[NATION
21 JJLY lq_q 19 HRS. 23 MINS. 4_.14B SECS G._.T* ,,e 73* HRSt 21. _INS. B2.783 SEES G*E.T. ,*e T 7.336_6612÷01 H_S

XL -9.7_30235+_2 YL -1.9398488÷02 ZL -9.0333_B5+91 DXL -1.lT86059_03 DYL _.9913925÷_3 DZL 1.93777_2_3

XS -9.6291qqR÷_2 YS 2.634q733÷02 ZS -1.356BTSO÷Cl DXS 1.44799B3÷03 OYS 5.33_1309÷03 DZ5 -6.8bT_S_q+Cl

ALTS S._32S35_÷_1 LATS -7.792_51b-_1 LONS 1.666B734+02 VRS B*49Bb562÷03 PTR 5.301B934-02 AZR -9*0714893÷?1

LIN I.7q94105+_2 LAN 3.Enb361_+Ol LAB --_.053651B+01 SMAS 1.0524988÷03 ECCS 5.E242RT_-02 PERS 2. I_51129÷_

RPS _._751325÷C2 APOS I.I_748_4÷03 RANS 1.7785095÷02 INCS 1.5859629÷02 LTS 1.2761807÷C_ LNS 9. I)26391÷_I

LTE =*_3_356÷_0 LNE "7*4571929÷_0 TH_TA -9._069_27÷00 BETA -I.698587B÷02 PROP 2.396609B÷0_ BARC 2*40RRS_S÷O1

OFLV 2.9392_9b+_3 MASS 7°L233307÷04 PLCHNG-3.4827_01÷00

I_ "71_108.I

CI_CIJLARIZATION RURN INITIATION
21 JJLY 1_59 23 HRS. 4_ NINS_ 31*954 S_CS G.M.T* ,_8 T7. HRS_ 3B. NINS. 44.587 SEES G*E.T° _e T 7.76_5718b÷01 H_S

XC -_.6q603g?÷32 YL -2.|25BOTI÷02 ZL -9.755SBT9÷01 OXL -_o281gB7g÷03 9YL _o9697397+03 DZL 1.927q_89+33

X5 -_.$64128_÷02 YS 2.B30_4BO÷02 ZS -1.3345l?B+0l OXS 1.5625984÷03 OYS 5.2715T04÷03 OZS -7.33312b0÷31

ALTS 5.q_122R2÷_l LATS -7.66S5811-01 LONS 1.635142_*02 VRS 5.4987336÷0B PTR -1.5309231-G2 AZR -9.0729992÷Cl

LIN t. TRg39qg÷02 LAN 2.9826281,01 LAP -l.TBT54aO÷O2 LTS L.2727127+00 LNS 8.8846092÷01 DEN -1.1194911÷31

THETA _._T35283-01 BETA 1.8000000+02 MASS 7.1183907+04 DRTX -1.3850000÷02 ORTY 0.0030000 DRTZ O*030JDOO

IO 371B108.1

CIRCULARIZATION BURN TERMINATION
2| JULY 1969 23 MRS_ AO MINS_ 46.77R SEES G.M*T. =me 77. HRS9 3B° MINSt 59.412 SEES G.E.T. =e_ T 7.7549836B÷Ol HRS

XL -g.727_O41+n2 YL -2*0059qB6÷02 ZL -9*EqOEB93÷O_ OXL -L.1824207÷03 OYL 4.BBq4T_4÷03 OZL I.BS5868S+03

X5 -g.525_727÷02 YS 2.qSTtgq7÷02 ZS -I.33127B4÷OL DXS I.SR96677÷03 OYS S.1186415+03 DZS -6.7332710÷01

ALTS S.9_12025+01 LATS -7. 7618534-01 LONS 1.627532q_02 VRS 5*3602302÷03 PTR 3.5233639-03 AIR -9.0719732÷0L

LIN l*TRqJggg÷_2 LAN Z*qB24184÷01 LAP -3.4306582÷02 SMAS 9.q7260S6+02 ECCS 2.5330441-04 PERS 1.gT8_T56÷OO
RPS g.qTOOTQB+_2 APOS q*qTBI31S÷02 RANS l.TTB479Z*O2 INCS 1.5BB938_÷02 LTS L.272TOqE*O0 LNS B.88_39gB+OI

LTF 3.282_37+50 LNE -T.476L836÷O0 THETA -3.TlJOBT2"01 BETA 1.8000000+02 PROP qebblB9_S÷02 BARC 7.5B77875-31

DELV 1.3R5_187÷32 MASS 7.0217718÷0_ PLCHNG 4*9B6BL40-06



31

I_ _7[BI08ol

CSM 1ST PASS OVER LUNAR LANOING SITE

22 J'JLY 1969 20 HRSt 17 M|N_e 24.047 SECS G.NoT. eem 98. HRS_ 15. H|NSt 36o681SECS G.E.T. ee_ T 9.8260189l+0l HRS

XL 7.b322I_0÷02 YL S.9262610+_2 ZL 2,63_7788÷0_ DXL 3.6371006e03 OYL -3.O362807eO_ OZL -[.¢520063÷03

XS 9.9609950÷02 YS -2°3_5661_÷?1 ZS 6.S079437÷09 OXS -1°2847792+02 OYS -5.3638765÷03 DZS 9°319_0|6÷01
ALT_ 5.7_nI736+0! LATS 3.7622937-0[ LONS -I._64_562e00 V RS _,B662222e03 PTR -2°0653779"02 RZR -B. 9006763÷01

LIN [°7593_96÷_2 LAN 1.9203_80_01 SEASV [°03[0169÷0[

_e_e_e_e_e_e_e_e_*e_e_e_e_eeee_¢_e_e_e_eee_ee_ee_ee_ee_e_e_ee_e_e_e_

IO _7181_R.l

CS_ PLANE CHANGE BUrN INITIATION

23 J_LY 1969 0 HRS_ 60 MINSt 2S.111 SECS G.N.T° *e_102. HRS, 38. NINS, 37°7a6 SECS G.E,T. eee T 1,02643818.02 HRS
XL 7.5208607+02 YL -S°786896_÷_2 ZL -Z.1523917_02 OXL -3°3120218÷03 OVL -3o893817S÷03 DZL -1.5759501÷03

XS 1.3800113+02 YS -q. R665_69+_2 IS 1,B336052+01 DXS -5.3133073÷03 OVS -7,_57101A*02 OZS -1.552221q+01

ALTS 5o7_36|16+01 LATS 1.056_06_÷_3 LONS -8.2037522,C1 VRS 5°3656039÷03 PTR 2.3q13626-02 AZR -9o0166395÷01

LIN 1.7893254_02 L_N 1.69_7386÷_I LAP -3.1_7157+0l LTS [.2521047÷00 LNS 7.61192R2÷01 OE_ -I.7056356÷01
THETA 6,B665097-_5 BETA -_.9999909÷_1 _ASS 3,63l[019÷0_ ORTX O.O00OO00 ORTY -1.8600000_01 ORTZ 0.0003000

ID _TIRIOR.I

CSN PLANE CHANGE BURN T=RMINATION

_3 J:JLY 1969 O HRS* _ NINS, 26.132 SECS GoN. T. _102o HRS. 38. MINS. 38o76_ SECS G.EoT, _a_ T 1o_26_10I÷0_ HRS

XL 7.q152893÷_2 YL -5.7934328+02 ZL -2.1S5057D+G2 DXL -3.3155503_03 OYL -3,88_22_÷03 DZL -1,B922222+_3
XS 1,371_785+G2 YS -9. B67Tq6R÷02 ZS 1.B331876_0l DXS -5.313e762÷03 DYS -7._123_37÷02 OZS -3._2080fi1+01

ALTS 5._934_89+_I LATS 1.05_1639+00 LDNS -B.2_9696÷91 VRS 5,365_337÷03 PTR 2.3939000-02 AZR -_.03657_R÷C1

tIN 1.7RRB3R_÷_2 LAN 2.710139_÷,_1 LA_ -3.15T3372+01 SMAS 9.9705293÷02 ECCS 7.5394383-04 PERS 1.977_577÷03

RPS 9,o63_119+",2 APOS q.*7R'_63+92 R_NS 1.775_56÷02 INCS 1,5B_1659+02 LTS 1,2521C_1÷0_ LNS 7o611_152+_1

LTE _,575_909+C_ LN_ -7,32_BT73÷00 TH_TA -_.277_059-0_ BETA -R.gR_32_3÷01 PROP 6.65R2031_C1 BARC 5,2339162-_2
DELV 1._6_233_1 MASS 3,62_37+94 PLCHkG-I,gqZ2_9_-OI

lO n_i61_8.1

CSM 2NO PASS OVeR LUNAQ LANDING SITE

2? JdLY 19_q 17 HRS, 58 MINS, 2_.35_ SECS G.M.T. **_llq. HRS, 56, MINS, 35.98_ SECS G.E.T. e_ T _.19943329+C2 HRS

XL 6.1_75362÷92 YL 7.2562C2C+n2 ZL 2o9759_99÷02 OXL _,2078351+03 DYL -3.0961576÷C3 DZL -I.1515223_03

XS 9,962n306÷_2 YS -2.3388R_6÷_1 IS 6.5137_2÷_) DXS -1o2911255÷02 OYS -5o3632388_D3 DZS go57_868÷01

ALTS S.H !_5360 ÷_ LATS 3.7_52157-C1 LONS -1.34_9_27÷0} VRS 5.365701_+03 PTR -2,7206711-02 AZR -R.Rg4535T+_l
LIN 1.7587783÷_2 LAN 1.81_870_÷_I

IO ._718108,1

TRANSEARTH INJECTION BURN INITIATION

2_ JULY _969 2 HRS_ 5t_ M|NS, _0,_92 SECS G.M.T. *_'128. HRSe 65, MINS, 53.521 SECS _._.To *** T 1.2_R1_7_02 HRS

XL -S._ll_lel+n2 YL -7.6qSR_3R+^2 ZL -3°139_65÷07 OXL -_._557292÷03 OYL 2.77157_1÷_3 OZL 1.31R9409÷_3

XS -_.96_CR9+02 YS 2.9062318+C1 ZS -5.1591912+30 DXS 1.5_07_65÷02 DYS 5.3503632÷33 DZS -I._135973+02

ALTS 5._78_222+_I LATS -2.9589103-_I L']NS 1.7833J_5÷02 VRS 5.361536_+03 PTR 2.8509572-G2 AZR -9,1_83_q÷01

IIN 1,7_87_09÷_2 LAN I,_563921+_I LAP -9.501_1_÷0_ LTS 1.2298_33+0_ LNS 6.2R0_660÷91 DEq -2.2_95715+01

T_TA -_.7231876÷00 BeTA 1.606226_÷C1 MASS 3.631313T÷0_ ORTX 3._227_71÷03 DRTY 8,6716567÷02 DRTZ 2.8_19_+01

IO _7!B]_8.1

TRANS_TH INJFCTION BURN TERMINATION

24 JULY 1969 2 HRS, 53 MINS, _.526 SECS G.M.T, **_128. HRS, 51, MINS, 22,159 SECS G.E,T. =_* T 1.2_R56155+02 HRS

XL -6.B267960÷02 YL -6, TB6_559÷32 2L -2,695102B÷02 OXL -6._057977+03 OYL _,T266583÷_3 DZL 2.6_R6187+_3

XS -9.q_4R63_÷C2 YS 1,g6_789_÷_2 ZS 1.8[83787_03 DXS 1.19R8853÷03 OYS _.302_2_7+03 OZS 7.1218761÷02

ALT_ b. I09S779+01 LATS 1,0422829-01 L_NS 1.6qTRlO3+O2 VRS R._187167÷33 PTR 3.93020RA÷00 AZR -R,51_6022÷01

LIN 1.7513557÷_2 LAN 1.7000583÷_2 LAP 1,7327R41+0_ SMAS -2.d967_57÷0_ ECCS 1,6756_30÷D0 PERS 6,0314509÷_

9PS 9.q728536+_2 &POS -5.19069_8÷03 BANS -1o7121027÷C2 INCS 1.5_55205÷02 INMPS 1.7_510R÷02 SEM 1.1046n21+n2

RRVS 7,_07_97t01 LTS 1,229BC7_÷30 LNS 6.2782659÷01 LTE 5.66856_3÷00 LNE -6.6_55296÷0G THETA _.5835239+qn

RET_ 1._I25_91+_1 PROP g.68722_6÷33 BARC 9,536726_÷03 DELV 3.14_7735+03 MASS 2.6625912÷0_ PLCHNG 5.913_0o1÷00

IO _TIRIP8.1

ENTRY AND TOOCHDOWN

26 JIILY 1969 18 HRS, 2A MINS. 47.572 SECS G.M,T. ***192, HRS, 23. MINS, .206 SECS G,E,To _=_ T I,q2383399÷G2 HRS

X 3.3589401+')3 Y 1.6364C79÷03 Z 5._119897÷02 DX -1.9717167÷0# OY 2.l)05110e04 DZ 2._809223,u_

R 3.5_95751+J3 DEC B. TOSSTB_+ n_ RA 2.81_963÷31 V 3.6133412÷0_ RTH -6.B000160÷00 AZ 5.33C1708_I

ALT 5.590725_+_I LAT 8.7622_20÷?0 LON 1.6767277÷02 VE 3._963633÷9_ PTE -6.681_6÷00 AZE _.91935_3+01

S_A 1,5_7_963÷3S FCC 9.7817885-01 INC _.0030533÷0l RAN 1.7630872÷01 APF 2o676_756÷01 RP 3,_64100_÷05

INMP 1,56C32_3+_I SEM 1.4625391+02 RRVS 8.5669_8R÷_I RAM -R.gBOB2_2÷01 DEM -2,BBI_I_T_OI RAS 1.2588710+C2

DES I.q3$TIT_+_I SPSPR 3.9938123÷_3 DVRrS 1.66_2650÷_3 PERNAD 1,0265352÷01 ENTDT 2.333333C-01 ENTRG 1.2951_003+?S
LATTO _,?17G_41_÷31 LONTD I._49_9_2÷_2 AZTO 5.3862_0d+01 SEATO 1.8822397÷qi DTSUN 1.055178_+01

I0 _71BIG8ol

CIRKUMLU_AR PERICYNTHION

21 JULY 1969 19 HRS, 2 h NINS, 50.170 SECS G.M.T. e*_ 73, HRS_ [g. MINS, 2.R3l SECS G.E.T° m*_ T 7.331744_8_01HRS

Xl -9.3137R63÷_2 YL -3,290_753÷02 ZL -1o42[10g6+0Z OXL -3o0077_46÷03 OVL 7.0968255÷03 OZL 3.2521968÷C3

XS -9.912_3R+02 YS 1,1_97060÷32 ZS -1.1115265÷Ol OXS g,6173841÷02 OYS 8.329_039÷93 DIS 3,R_2_842÷02

ALTS 5,g_57997+01 LATS -6.35178_0-01 LONS 1.7335_0_+02 VRS 8.3937266÷03 PTR 2,2_53669-05 AZR -8° 73_86R 9+31

LIN 1,7726808÷_2 LAN 1.59884R0÷_2 LAP -2,6529468_00 LTS 1,2762191+03 LNS 9.1050637÷01 DEM -l.01350LR÷31

SFM 8.1_31853+01 RBVS q.76_8965÷_1 SMAS -2.1790383÷0_ ECCS 1,65797B0÷00 INCS 1,5536353÷02 BANS -1,7882723÷02
APFS -1.g974927+01 RPS 9,979515_÷02 RM 2._767066÷05 DENP 2o_761177+03 RAMP -1o7961055÷02

I0 nv18108.1

CIRCLIMLUNAR ENTRY AND TOUCHDOWN

2_ J'JLY I_69 I_ HRSt B MINS. _5.120 SECS G.N.T, e_l_O. HRS_ 6. MINS, 57.7_B SECS G.E.To _ T l._Oll60_l+02 HRS
X 3,_720357÷03 Y 2,1057858÷02 Z -4,6652R97÷02 OX -I.6509S69÷0_ DY 2,15659_1+0_ DZ 2,8964243÷0_

R 3,5_95618+_3 DEC -7.6389866÷00 RA 3,6707311+00 V 3.6140315+0_ PTH -6.3612551*00 AZ 3.6995029+01

ALT 6o5R33307+01 LAT -7,68BBBBO÷O0 LON 2,0915522÷02 VE 3.52_0229÷06 PTE -6,B_7759÷00 AZE 3,_983576+C1
SMA 1,6_311#6÷_5 ECC 9,7890417-_1 INC 5.3387111+01 RAN q.18997#5÷00 APF 3,287186_+09 RP 3._6628R7÷93

INMP 2.5735996÷01 RAM -l.251R632e_2 OEM -2._315226÷0| RAS 1.2373699÷02 OES 1.9829568÷01 SEN 1.1661305+n2
RBVS 5,899915R+01 PERNAD 9,9871126+00 ENTOT 2,3333330-01 ENTRG 1,2550000_03 LATTD 9.g_98572*00 LONTD 2.21_0_5_*02
AZT_ 3,5230918+01 SEATO -1,001272_÷01 DTSUk -7.26R6027-0[



ID _?[_TZ.2
L_IINCH TIME 16 JULY 1_6q [3 HRS, 37 PINS, 5_,3_8 SEES G,N,T, .

LAIINC+4 &TIMUTH T_. INJECTION OPPORTUNITY
=*_*e_=_*e**_*_s_e_¢_e_sse_e_ee_e_e_s_ses_seesses_ees_e_ess_eee_e_s_e_e_se_seessse_s_seess_sseeesess_s_s_

I_ _TIRJT2.2

E_RTH P_KING _R_IT INSERTION

IB I_ILY |q_q 13 HgSt _ MINSt _8,3g0 SEES G,N.T, eS_ O, HRS, 11, NINS_ 2_,0_2 SEES G,E,T, _s$ T 1.90CIITZ7-O1 HRS
3,_616622÷_1 Y 2,g83106_+_3 Z l,glZg378÷33 OX -2.5555111+0_ DY -2,01g0_1+02 DZ 7.77333_5*02

&LT 1.3_37523÷_2 LAT 3,283850_÷01 LON 3.0580793÷02 V 2.5567727_0_ PTH 2o357806_-08 AZ 8,Tg30260+01

R 3.5_3933_+'_3 DEC 3.2668535_ql RA 8.933511_+01 RAS 1.17738T_+02 DES 2,OROb_AA÷O1 RAN 3. I65528_00

INC ).272678_÷O1 MASS 2. g588213+_5

10 _71_CT2.2

3.5 WINS PRIOR TO ILl INITIATION
18 JiJLY 1_6q 1T MRS, 52 MINS, 3,[_) SEES G,M.T. e*_ 6. HRS_ 1_, MINS, 8,755 SECS G.E.T, _ms T 6.23576522÷03 HRS

3.5_10383÷_3 Y 1.06080[g+_2 2 -_.592130_+_3 OX -6.06023q_÷02 OY 2,1506_73÷0_ OZ i.3_69T_2+0_

ALT q.869qAq_÷_ LAT -1.0731_32-_1 LON 1,5733626÷U2 V 2,5588666÷0_ PTH 2.80_68_-02 &Z 5. T231_25÷01

T_ANSL'JNAR INJECTION INITIATION

1R .IULY Ig6q 17 HRS, 58 WINS, 33,103 SEES G,N,T, $_ _, HRS, _T* MINSt 38,755 SEES G,E,T, _ss T &,29&OgB56_O0 HRS

X 3._105271+03 Y 8,38_626÷_2 Z _.6730q26÷_2 DX -6.9066019÷03 DY 2.06520A1_0_ DZ 1.3_3086q_0_

ALT qog29BT38+_1 LAT T.6281801÷00 LON 1.68854T0_02 V 2,5585088+0_ PTH 2.3293126-02 AZ 5,80266C9+01

R 3.5_303n5+_3 DEC 7.STg1312+nO RA 1.3811730÷01 RAS 1.1791051+02 DES 2,0966530÷01 RAN 1.8808|72÷00

INC 3.2766313÷_I MASS 2.917_72_÷05
_t_t_s_ss_tt_sstt_M_t_ssss_stt_stt_s_tttss_stttsstss_t_s_ss_tst_s_s_t_s_stt_ssssts_ssstt

I_ _718072.2

TRANSLUNAR INJECTION TERMINATION

[B JULY iq6q 18 H_S, 0 MINS_ 52.2_3 SEES G,M.T, *s* _. HRS, 22. NINS, 57.895 SEES G.E,T. _* T _.3827_872÷00 HRS

X 2o6qAq077_03 Y 2.03790li+03 Z 1.25_008_÷03 OX -2.O&Ig369÷O& OY Z._360062+04 OZ 1.6101632+0_

ALT 1.6137152+02 tAT _.048266&+01 LON _.9_50631+_2 V 3.5631823_0_ PTH 6.6212071÷00 AZ 6.3757997÷01

Q 3.b03901_+_3 DEC 2.0362502+_1 RA 3.T_g6731÷01 RAS 1.17q1_22_02 DES 2.3965R73+01 OEq 8.013781T*_0
SEW _._886781÷_1 RBVS 1.0531738+02 RAN 1.8808159÷03 INC 3.2766309+01 ECC 9.753g062-01 SMA 1._726T_05

RP 3.5_53838÷03 APF 2.659qeOq+91 INMP _.5798953+C0 COTLI -_.7_59560-_1 ORZTLI 0.0330000 MASS 1.3T00519÷05

PROP 1.5_7_207_05

I0 OTLBOT2,2
TRANSLIJNAR INJECTION + 2 HOURS

18 JULY lq69 20 HRSt 0 WINS, 52,263 SECS G,M.T, SmS 6. HRS, 22. _INS, 57,895 SEES G,E,T. _ T 6.36276872_00 HRS

X -2.0231565+0_ Y 5._538326÷03 Z 3.9186598÷03 OX -1._OTTTTl+O& DY -1.536689g÷c3 OZ -6.833_08_÷02

ALT 1.78735C1+3_ LAT 1.0693989+31 LON 2,BB2&OB]÷02 V 1._17&650+0_ PTH 6.$33_918÷01 AZ 1.2118500÷_2

R 2.13170_5,04 DEC 1.0592781+01 RA 1.6_91336,02 RRS 1.1799790+02 DES 2.0951036÷01

10 _716C72.2

LUNAR _RRIT INSERTION BURN INITIATION

21 JULY 196g 16 HRS_ _ NINS_ 82.06 n SEES G.M.T, s_ 75. HRSt 6. NINS_ 57.713 SEES G.E.T. s== T 7.511603_7+31 _RS
XL -8.3_36018÷02 YL -S,_83q_7_92 ZL -2.392_88_÷02 DXL -3o6265_78÷03 DYL 6.7711231_03 OZL 3.1502571÷(33

XS -1._73q_1+33 YS -1.5692255÷02 ZS -2.3950225÷9_ DXS 3.960_930+91 DYS 8,33q2515÷03 OZS 3.8616976_02

ALTS q.133C565+31 LATS -1.3486958÷C0 LONS -1.T11_61_÷02 VRS 8.3183143+03 PTR -g.1777273"00 AZR -0,75215_2÷0|

LIN 1.7717561+02 LAN 1.606lqlA+n2 LAP 5o5369_33÷0| LTS 1°2783187÷33 LNS g.237_&36÷01 DEM -q. AqAlg7B÷?O

THETA 1.6_RTT&_+01 BETA -I.72ggq_7÷02 MASS 9.5199606+0_ ORT_ -2.g192947÷03 ORTY -3._353765802 ORTZ -2.6965202÷C1
============================================================================================================================

IO C718772.2

LUNAR _RRIT INSERTION BURN TEDqINATION

_1 J'JL v I_6q 16 _S, 5_ MINS, 5q.818 SEES G._.T. _$ 75. HRSt 13= MINS, 5,_68 SECS G.E.T. *ss T 7.5218185_01 HRS
XL -q.311_07+32 YL -1.7299_21+02 ZL -_.105R5_7+01 DXL -I.1260007÷03 OYL _.9917061÷C3 DZL 1.9366872_'33

XS -_.6_33_6+32 YS 2.6321197+_2 ZS -1.3580752+01 DXS 1.3657513÷03 DYS 5.31_3q26+03 OZS -6.9608555_01

ALTS 6.1180955+_1 LATS -7.7839TI_-qt LONS 1.6_T3273÷02 VRS 5,_675213+_3 PTR 8.6_38216-C1 AZR -g.0715165÷31
LIN 1.7_9_147+_2 LAN _.2067715+_1 LAP 1.3175_B3+01 SMAS 1.0525257÷03 ECCS 5.2_3Blql-32 PERS 2.1_$1952+_0

RPS q*q73331_÷02 APOS 1.197T182_3 _ANS 1,7768477÷02 INCS 1,5861929÷_2 LTS 1.275233R_30 LNS 9,232240_+01

LTE 2.6995_7+00 LNE -7._&0_003÷90 THETA -T.33B_6BT_03 BETA -1.6962607+02 PROP 2.3_68559÷04 8ARC 2._J67_31÷31

OELV 2.9395597÷n3 MASS T. t233B_6+q4 PLCH_G-3.S7B0312_03

I_ h716072.2

CIRCULARIZATION B(IRN INITIATION

21 JULY 196R 21HRS, 2 WINSe 35,614 SECS G.N,T, sse 7g. HRS, Z_. MINSt &1.266 SEES G.E.T. es$ T 7.9_114628*01 HRS
XL -B.7574G8(1+02 YL -6.399655B÷n2 ZL -1.8_82870÷02 OXL -2.6228210÷03 OYL 4.4976230+03 DZL 1,7218238+03

XS -q.q72ROT1÷02 YS 5,22_3g_8-G2 IS -g°18967g_÷03 DXS L.1603T05*39 OYS 8._99096B÷03 OZS -8. T923852_01

ALTS _.8829536÷31 LATS -S.2795060-_1 LONS _.7_ggTO0+O2 VRS 5.4997997+03 PTR -4.3854_32-04 AZR -g. Ogl600I÷Ol

LIN I.TBgAo3B÷_2 LAN 2.9877530÷01 LAP 1.5365g_6+0_ LTS 1.2T_B_71÷03 LNS 9.0186678+31 DEN -1.0551_42÷_1

THETA 3._596289-01 BETA -1.8003000+02 wASS T.1181_&6÷O_ DRTX -1.3795321÷02 ORTY 0.0_00000 ORTZ 0._000000

I0 O71BnT2.2

CIRCULRRIZATION BURN TERMINATION
21 JULY 1969 21HRS, 2 NINS, 5n.38h SECS G.M°T, =_* 79. MRS, 24, NINS, 56.029 SECS G.E.T. see T T.9_155636÷01 HRS

XL -8._19611b+_2 YL -6.2q1368q÷92 ZL -1.8q68161÷02 DXL -2._962780÷03 OYL 6._1_21g1,03 OZL 1.6910R61+03

XS -R.971q395÷_2 YS 1.32_820R÷_| ZS -g.3998g&5÷O0 DXS ToO2505q2÷01 DYS 5o3606R6_÷03 DES -8.537|11g+01

ALTS 5.B632731+01 LATS -5.4002627-01 LONS 1,7923884÷02 VRS 5.3618296+03 PTR 1,89196_2-02 AZR -q. OqOBg2_÷01

LIN 1.789_036+02 LAN 2.g875353÷01 LAP -6.7036696÷01 SMAS g.9T&9997÷02 ECCS 3.7419935-06 PERS 1.9791881÷90

RPS 9.9712670+02 APOS 9. g787322÷02 RANS 1.778R151÷02 INCS 1.5861692+02 LTS 1.2748641÷00 LNS g.018_586÷31

LTE 3,136_345+00 LN_ -7.4659g08÷00 THETA -3.6goT85&-01 BETA 1.7999300÷_2 PROP 9.&23691_÷02 8ARC 7.5616295-91

DELV 1,3795548_02 BASS T. O21q077÷O_ PLCHhG 3.57955_8-_6
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ID _7|8072.2

CSN tST PASS OVER LUNAR LANDING SITE

22 J|ILy 1969 [7 NRS. 6_ NINS_ 17.772 S_CS G,M.T. _[00, HRS. 7. WINS, 23.¢22 SECS G.E,T. _ T 1.00E23173_02 HRS

XL 7. T90_O6*e02 YL 5. T56_679_2 ZL 2,B66R969_OZ OXL 3o33_8772_0_ DYL -3,90BB712_03 DZL -1,_817918_03

XS 9.9668_B9÷_2 YS -2,360029B÷_1 ZS 6.5102723_03 DXS -1°2B_9175_02 OYS -5,3613326÷03 OZS 9,3100562÷01

ALTS 5.B486972_0| LATS 3.76_4351-_[ LONS -|e36_q_II÷0_ VRS 5.3636799÷O3 PTR -2.14597|2-O2 &ZR -8°9005282÷O1

LIN 1.78934_6÷02 LAN 1.920B570÷01 SEASV 9,0230709÷0_

IO 071BO72.2

CSM PLMIE CHANGE BURN IN ITI&TION

_2 JULY 1969 22 HRS_ _ WINS÷ 24._17 SECS OeMoT. _1_4, HRS_ B0. WINS, 30.466 SECS G.EoT. *** T _o04_OB46B÷02 HRS

XL 7,6709355÷_2 YL -5°9631n90÷_2 ZL -2._228_89÷02 DXL -3.¢138916÷03 OYL -3oB163829_03 DZL -1.5_45¢15+03

XS _o3804286÷O2 YS -9,8693355÷02 ZS [o833175|÷0[ OXS -5.3126634÷03 DYS -7.4368228÷02 DZS -1*5556731+01

ALTS B*821_920÷_ LATS 1,063B590÷00 LONS -B.2037667÷0_ VRS 5°B6448_8+03 PTR 3,2646A_0-03 AZR -9.0166101÷nl

LIN E.7BOBOO6÷_2 LAN |.6953044÷_1 LAP -1°9478206÷0| LTS 1.25_2209÷O_ LNS 7,76OBT2BeO| DEW -lo648862B÷OI

THETA -2.9882077-05 RETA -8.9999951÷01 MASS 3.6312378_96 ORTX 0°000000_ DRTY -1,8600000÷01 ORTZ O*_OOO_O

[0 _71B_72.2

CSM PLANE CHANGE RURN TERMINATION

22 JULY _959 27 HRS. B MINSt 25. B3_ SECS G.M.T. *_[0_. HRSt 30. MIffS. 31o_90 SECS GoE*To _ T 1.045087_7÷02 HRS

Xt 7.5651S2_÷O2 YL -5,9695175+_2 ZL -2.225_59_÷02 OIL -3._173_86÷O3 DYL -3.B067136÷C3 OZL -1.5607832_03

XS 1,B71_63_2 YS -_._705B20÷C2 ZS t.8327SbB÷_I DIS -5.3132321÷O3 DYS -7.3920888÷_2 0ZS -3.4242562÷01

ALTS 5.R21_o71+01 LATS 1.0536183+q_ tONS -R.20q9520÷_1 VRS 5.36_5165+03 _TR 3°2872_69-03 AZR -9.0365909÷01

LIN 1.7BBq_37+_2 LAN 2.7113292+ni LAP -1.53_R613+_i SMAS 9.9727251÷02 ECCS _°674496B-O_ PERS 1.9785112t00

RPS q._67'?_3÷_2 APOS 9.qTB3B39÷02 RANS 1.7752619÷02 INCS 1.58_260+02 LTS 1.2542209÷00 LNS 7*?_OB5BO÷OI

LT = _,_349_+ _ LNE -7*36_5624÷_0 THETA -3.91BB210-0_ _ETA -B.gBOG256+01 PROP 6o65839B4_01 BARC 5.1396736-C2

DELV l.Bb_R2÷.)1 _ASS ).62_579_÷0_ PLCH_G-I.9926019-OI

CS_ 2NO P_SS OVER LUNAR LANDING SITE

_ JJLY l_h9 15 HRS. 26 _INS. _2.6_3 SZCS G.W.T. "_'121. HRS. 48. MINS. _.25E SECS G.E.T. *'* T 1.21813_03÷02 H*S

XL 5.339350{'+_2 YL 7.1202599+_2 ZL 2.9207615+02 OIL _,12_92[)+03 DYL -3.1881037+_3 DZL -1,1BB35_4÷03

XS _,q67B17_÷_2 YS -2.3_02B83+_1 ZS _.51B3005÷0_ DIS -_,28680_3÷02 OYS -5._607619÷03 OZS 9,86_3256+_1

ALTS 5.B58_220+01 LATS 3.7456835-_I LONS -I.3_9513÷03 VRS 5.363193_+03 PTR -2.3230053-02 AZR -B.89_5961+01

LIN 1.7B8784n÷02 LAN I.B161_62+91

ID _71B072.2

TRANSEARrH INJECTION BURN INITIATION

24 J ILY 19_9 )HRS. _ WINS. .IAB SECS G*M.T. *_'130. HRS_ _. WINS. 5.BO0 SECS G.E.T. **e T 1.30_6827B÷02 HRS

XL -5.1_73459÷_2 YL -7.8891_98+02 ZL -3°2_5B89|÷02 DXL -_.5666436÷03 OYL 2.6125285÷03 DZL 9.5349730+02

XS -9,9&5_999+02 YS -3.3497236+01 ZS -3,95939_1+]'1 DIS -l°BlB60T3+02 DYS 5.35889E7÷03 OZS -1.028_963+02

_LTS 5*q_27_q÷91 LATS -2.27512_B-C,I LONS -I.7807_83÷C2 VRS 5.36_962B÷0_ _TR 2.2BBB30_02 AZR -9oI_98767÷_1
tIN 1.7_B7_68÷_2 LAN 1.35876nB+_I LAP -_.6059731÷_I LTS 1.232n411÷00 LNS 6._097993÷01 DEW -2.1926759÷GI

TW=TA -4.3_7o36_÷_ _ETA 1.6_791_÷_1 MASS 3.63144q4÷_4 ORTX 2.9560930+03 DRTY B.6999052÷02 DRTZ 1.25513_6÷01

IO _71_72.2

TRANSEA_TH INJECTION nURN TERMINATION

2_ JULY lq6q 0 HRS. 20 NINS_ 26.229 SECS G*M.T. _m_lOO. HRS. _2* WINS. 31.877 SECS G.E.T. *_ T 1.30708855÷_2 HRS

XL -5.513_97_÷O2 YL -7._B_71_÷02 ZL -2.7_997_7÷02 OIL -_.57_0599+03 OYL _.4369PB6+O3 DZL 2*572B236÷C3

X_ -q. OIOB_31+n2 YS 1.291_157÷_2 ZS 2.R859_37+_0 OXS 6._219263÷02 OYS 8.2989Ut_C3 OZS 7.1271677÷02

_LTS 6.*,9721_+h1 LATS 1.65641_3-GI LONS 1.7257830÷02 VRS 8.3541786÷03 PTR 2.9999959+00 AZR -8.5_079_4÷01

LI_J 1.75_56B+C2 L_N 1.7_50675+02 LAP -5.3287321_C0 SMAS -2.279061_03 ECCS I._75203÷00 PERS 6.8352n_5÷0_

RPS _,9713557÷02 APOS -5.55525R2÷C3 RANS -1.706B767+02 INCS 1.5469745+O2 INWPS l*7618486÷02 SEW 1*O9082)3+O2

RBVS 7.1506_45÷01 LTS 1.2320C6_+90 LNS 6.4_773;7÷GI LTE 5.5771781÷09 LNE -6.7358107+00 THETA _.?;87223÷03

BETA 1,O_677+01 PR_P 9.52_7B96÷03 BARC 9.3328_28÷3) OELV 3._81_8B2+03 MASS 2.679370B÷0_ RLCHNG 5,97926_5÷_

ID _718P72.2

ENTRY AND TOUCHDOWN

26 .IiJLy 1969 IB HQS. 20 MINS. _.761 SECS G.M.T* _*_qb* HRS. 42. MINS_ 50._0_ SECS G.E*T. _*_ T 1.96714nOO+G2 HRS

X 3.3879133÷03 Y 1.5839639÷)3 Z 5.221559_+02 OX -1.9289922÷O4 BY 2.13_8712÷04 DZ 2.IB32RBT+C_
R 3.5C9529_+_3 DEC @.5563676÷_0 RA 2.TlSBB32÷OI V 3*6118412+0_ PTH -6*5000226÷00 AZ 5.0773935÷01

ALT 6.5_$265_÷_I LAT 8.612_9_6÷_0 LON 1.6769R_3*02 VE 3._9_8681÷04 PTE -6.6821291÷_0 AZE _.9_63563÷01

SM6 1*_761336÷05 ECC 9.7653319-31 INC _.n030_44+01 RAN [.6826715÷01 APE 2.653999_÷0E RP 3*46_01_6+03

IN_P 1.5_66B9÷_I SEW 1.4621_75÷_2 RBVS _.4703709+0_ RAM -B.OB56167÷OI DEW -2.@514714÷01 RAS 1.25B_34÷02

DES 1.93579n6+01 S_SPR _.1616_7+03 OV_E_ 1.73268_2÷03 PERNAD 9.680268B+00 ENTDT 2.3333330-31 ENTRO 1.285D000÷03

LATTD _.2_45hT_÷h1 LONTD 1.8_99985÷_2 AZT_ fi*3793602+01 SEATO 1.TBB079_÷01 OTSLIN 1.O622671÷02

IO _VlBC72.2
CIRCUML{I_AR PERICYNTHION

2[ JULY 1969 16 HRS. 4B MINS_ 10.7_3 SECS G.M. To _ 76. HRS. _0. WINS. 16.395 SECS G.E.T. mm_ T 7.51712208÷01 HRS

XL -9.3999639+02 YL -3.07162BI+02 ZL -1.3321115÷02 OXL -2.8095686÷03 DYL 7.15767_I+0B OZL 3.3211205÷03

XS -9._104¢B8÷02 YS 1.15139B1+02 ZS -I.1031352+01 DIS 9.6791373÷O2 DYS 8.3263110÷03 DZS 4.0220856÷02

ALTS 5.q3_7_29÷0[ LATS -6.3343015-01 LONS 1.7333BBB÷GZ VRS 8.39202_9÷03 RTR 1.9068052-05 AZR -B.725273_÷01

LIN 1,7717557÷_2 LAN 1.6_3B91_÷_2 LAP -B.1165146-01 LTS 1.2782716÷00 LNS 9,23_6327÷01 DEW -9.507BBIB+O_

SEM R.3151_47+01 RRVS 9.8989666+_I SWAS -2.1848466÷03 ECCS I*_5671_0÷00 INCS 1.5526768÷02 RANS -I.7B9_796+02

APFS -1*8607737+01 RPS 9.978413_÷02 RM 2,0797211÷05 DEMP 2.3320591÷00 RAMP -I.79_6130,02

IO h718072.2

CIRCUMLUNAR ENTRY AND TOUCHDOWN

2_ JULY 1969 1_ NRSt 42 WENS, _g.403 SECS G.M*T* _'_142. HRS_ _o WINS° 5S,0S2 SECS G.E*T. _ T 1,420819S9"02 HRS

X 3.4720783÷_3 Y 1o2380_49+n2 Z -4.96_7228÷02 OX -7*139683E+02 DY 2o1946498_0_ OZ 2.8706072÷D_
R 3.S0953_?÷03 DEC -8.1276116*00 RA 2,0_20743_00 V 3.6140741÷04 PTH -6°3394735÷00 AZ 3,7682C71÷01

ALT 6,5834026÷_E L&T -8.1B06208÷_ LON 2,4430860_02 VE 3,5226732÷0_ PTE -6.5_77161÷00 AZE 3.56908_3÷01
SMA 1.645556C+_S ECC 9, TB935_&-_I INC 5,2761116÷01 RAN 8.27_0201÷00 APF 2*SB6851A÷00 RP 3,4662876+03

INNP 2._977962e0! RAN -1,2670242+02 DER -2,3926041÷0[ RAS 1.2363666÷02 OES |,9850924-0t SEW 1.152763t+02

RRVS 5.7597488+01 P_RNAO q,q9441CB÷O0 ENTDT 2.3333330-01 ENTRG 1,2850000÷03 LATTO 9.3207368_00 LONTD 2.$67530_+02
AZTO 3.SR[9055+01 SEATO -1.1279556+0! OTSUN -B,154303A-O|
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LAUNC_ TIMF 18 JULY |969 14 NRS, 31 WINS, ,7B_ SECS G,NoT.

L&UNCH AZINUTH ql. INJECTION OPPORTUNITY 2

[0 C71B_1.2

E&_TH PARKING ORBIT INSERTION

[B JULY 1969 1_ N_S. _2 WINS. 22.11[ SECS G.N.T. lee O. HRS_ [[. NINS. 2].326 SECS G.E.T. _e T [.B9257362-0! HRS

X -6.63_3399_02 Y 3°0238886÷03 Z l. T2_q_02_03 OX -2.B11_TPO_O_ DY -_.266657T_03 DZ -2.179R34B÷03

ALT 1._274S1_+32 LAT 2,92B503_1 LON 3.0S5_T_02 V 2,BB6772T_O_ PTH -2.357B062-08 AZ 9,5600888_0|

R _.5_3q33_+03 DEC 2.9125q06÷_1 RA I.023T&_B_02 RAS l.|TTTBTb÷02 DES 2.0q_0327_0| RAN 9.R302051-0!

INC 2.9613_2J+31 _&SS 2.9716536+C5

IO _718_B1,2

3°% qINS PqlOR TO TLI INITIATION

IB JULY lo6_ IR H_S. _2 M[NS. 20.Bfl6 SECS G°N.T. ee_ _. HRS. _[° WINS. |9.832 SEC$ G.E°To e,, T &.[BB833B3÷O0 HRS
X _.53_R_qp_3 y g.20276bT÷.?[ ! 6.323011_÷01 OX -7.869255_02 OY 2.2233021_0_ DZ _.265_630_

ALT q.7_6_q÷_l LAT 1.02967gI_9 L_N |o4,5023_÷72 V 2°5593765÷0_ PTH 3.8261L62-02 A_ 6o0365204÷_1

1o "718_1,2

T_ANSLI_R INJECTION INITIATION

18 JIILY lq6g 1R HRS. _ MINS. fl_.BR6 S_CS G°N.T. ,,e _. HRS. _o N[NS. 4q. R02 SECS G°E.To _,e T _.2_7|67_7_0_ HR_
X 3._')312_2÷_ 3 V 8. _9617_q÷92 Z 4.9_0&501+C2 OX -?.0845 B6_+03 OY 2.137_993+04 OZ |.2[_b605+°_

ALT q.R_8775÷O_ LAT 8.06q2452_G L_N 1.561_352+C2 V 2._B_BOlT÷O_ PTH 3o_915_3-02 RZ 6o[361_2÷01

R 3._21967+93 DEC 8.017_210+OC RA 1._0_T820÷C1 RAS _.179_5_8+02 OES 2.396031T÷01 RAN -3o0q52_6-0_

INC 2.q_&T810÷_l _ASS 2.93057_1÷05
_*_*_*_e_e_ee_e*_eee*_¢_eee_eee_eee_ee_e_eee_e_eeee_eeeeeeeee_eeee_eeeee_eeee_e_ee_e_e_ee*_e_e_

T_ANSLIIN_R INJECTION T_R_INAT[ON

I_ J'JLY lqbg 1_ _QS. 51 MINS. _l.182 SECS _._.T. -l* _. HRS. 20. WINS. I_.3gB SECS G.E.T. me÷ T _.336221_ MRS

x _._721_+_3 Y 2.0977135÷_3 ? 1.2_21827+03 _X -2.06R_322_0_ OY 2.52_2773÷04 DE 1._303953÷_

ALT 1.6_qqB7_÷02 LAT 1.9603_3q÷_1 Lg_ 1.7892875÷02 V 3.563261_÷n_ _Tfl 6.6513_68÷00 AZ 6,T2_577÷01

q 3._C36420÷03 DEC I.O_87556_1 _A 3.8132518÷01 RAS 1.179_93_+02 DES 2.0_59657+01 DEW T._[59B_3+_

SE_ _.627qB40÷0_ RBVS I._59B_C1÷02 RAN -3.3q52309-_I INC 2.9647813÷0_ ECC 9.7533qq_'01 SWA 1.4_756÷05

_o 3.55_6_62_3 APF 2.893575_+_! |NMP [.25417TI÷0_ C3TLI -_.7566697-01 OAZTLI 0.0000000 _ASS 1.376._961+$5

PRqO I,BS_7B_+_5

10 _T1B',_I,2

TR_NSLU_&_ INJECTION + 2 HnuRs

_ J'JLY 195q 28 HRS. 51 WINS. 11.1q2 SECS G.N.T. _*e 6. NRS. 20. WINS. 10.398 SECS G.E.T. _e_ T 6.)36221_÷_ HRS

x -2._2_2255÷0_ Y 5.70B_÷_3 Z 3.1739966÷n3 DX -I._0_2866+04 DY -1.5_63771÷03 OZ -q.lllTlJb÷h2

_LT 1.7873385÷)_ tAT 8.56384_9+0e LON 2.750021q÷02 V 1.4172636+0_ PTH 6.5029674÷_I A_ I.IB49209+02

2.1317_63÷n_ D_C B.55_T2_q÷Or RA _.642BBCg÷{.2 RAS 1._80329B÷02 DES 2.09_B02÷01

I_ C718_81.2

LHNA_ _RBIT INSERTION BURN INITIATION

71 JJLY IR69 17 HRS. 3Q _INS. 27.636 SECS G.W.T. _m 7_. WRSt _. WINS. 26.8SI SECS G.E.T. _em T 7.51_7_lq÷ul _S
XL -_.2_5379_÷02 YL -5o_272616÷02 ZL -2.45B_3_7÷62 OXt -_.6B_310+03 DYL 6°698106R÷_ DZL 3.22_51_1÷_3

XS -1._763_÷_3 YS -1.5B93186÷02 ZS -2.TO37835÷CI DXS _.[qTB_3_÷Ol OYS B.2qBqT28÷03 OZS _.B214729÷_2

ALTS %1_5_5_1÷01 tATS -I.5182_62*r0 tONS -I.7133671÷C2 YRS 8.3130726_03 PTR -9.3233321_0G A_R -B.6879025_)I

LIN 1.7652_÷02 LAN _.63_915_÷C2 LAP I._2RO63÷P2 LTS _.277582g+0_ LNS 9olPlJggReOt OEW -q. TlOB323+_

T_TA I._764131+O1 _FTA -I°7173203÷02 _ASS g. Sl_g_O_+O_ DRTX -2.920610_÷O3 DRTY -_,O75_355÷02 DRTZ -4°2301921÷_I

IO _71B_B1,2

L_NAP _RIT INSEGTIDN RURN TE_NINATION

21 JJLY _g_q 17 HRS. _5 MINS. _bo_34 SECS G.N.T. _*e 75. MRS. _. WINS. 35.6_B SECS G.E.T. "_" T 7.524323S0+01 H_S

Xt -R.7_gBB+32 YL -l._lBO_q_÷e2 ZL -8o54_gO2+nl DXL -1.|T_8093+0] DYL _°98278@2÷03 DZL 1.g33232_+U3
XS -_.6_'_q2_÷_2 YS 2.621_6÷_2 IS -1.355_195+01 OXS 1.36_0127+03 DYS _.315778_÷03 DES -6.g621745+_I

ALTS 6o_:CgPC6q+Ol tATS -7.77q162_-31 L_NS 1.6_Tg36B÷02 VRS 5o_B843_3+03 PTR 8.2_60062-01 AZR -g. 37157_b+_l
tIN 1.7Rg_211+32 LAW 3.20552_÷_I L_O -_.q6_bl2R÷Ol SNAS 1.0525107÷03 ECCS _.2395116-_2 PERS 2.I_5l_93+C)_

_P$ _._736633+_2 ^POS 1.I076571+_3 BANS 1.77_7_62+02 INCS 1.58_I0g0+02 LTS 1.2775_0t+C0 LNS 9.lqBq817+?l

LTE ?._I1021÷_ _ LN_ -7._466996÷0C THETA -7.0166q00÷00 BETA -I.67720_B*02 PROP 2._3635_+0_ BARC 2._£19673÷31

OELV 2,g492107÷O_ WASS 7. I163_51÷_4 PLCflNO-_.2_5_26_÷O0

CIRCUL_RIZATION BURN INITIATION

_I JUlY l_6q 21 HRS. 57 MINS. 23.355 SECS G.N.T. .mm 79. HPS. 2b. WINS. 22.570 SECS G.E.T. Be. T 7.q_396C29÷hl HRS

XL -_.76.32T_÷02 YL -_.3q_B7_6÷_2 IL -1oR_78_76÷02 OXL -2.6191372+03 DYL _._9_BT07÷03 OZL 1oT22_913+'3

WS -9.QT2_q3_÷A2 YS q. 3Igq_÷_O lS -q.32867_3÷O0 OXS 5.33_2TR7÷01 OYS 5._gB6_1_+03 DZS -8°73gq$_D÷O_

ALTS 5°B_720_÷01 LATS -5.3_91969-0_ LONS _.79_b_Bb÷O2 VRS 5°499_g47eO_ PTR -1._9574gb-02 AZR -g. Oq1067_÷01

LIN 1.789_99_+02 LAN 2.9062qB_÷OI LAP 1.3015541÷OO LTS 1.27_1OT2÷00 LNS B.9721563÷C1 DEN -1.0775095,01
THEYa 6._9453AS--nl _ETA 1.7999303÷_2 MASS 7,1113651"0_ DRTX -t,3TT0_O9+O2 DRTY O.O00_O00 DRTI -6.5qg33Bn-_l

I') C71_BI.2

CIRCHLaRIZATION BURN TERMINATION

21 JJLY lQ6q 21 H_S. 57 NINS_ 38.0R0 SECS G.W.T. _l* 7q. HRS. 2b. WINS. )7°295 SEC_ G.E.T. me÷ T To9_436932÷C1 HRS

Xl -aom22225_÷_2 YL -_.2868512÷_2 ZL -1.806,62q÷02 OXl -2._3511_÷03 OYL 4._1_4395÷03 OZL [.6q2lbO_÷C3

XS -9.gTq_TBq÷q2 YS 2°2478268÷01 ZS -9.5370615÷00 OXS 1.2032&5_÷02 OYS 5.3SgB662÷_3 DIS -R._56125_'91

ALTS 5._B6333_÷01 LATS -S._7_BqB6-Ol LONS 1.TgTOB51÷02 VRS 5.3618836+03 _TR 1._10,669-02 RZR -9.090352_÷01

tin 1.7Rq&Oq_+h2 LAN 2.9B6OTTR÷OI LAP -5.1691T_3÷01 SNAS 9.qT58105+02 ECCS 3.3388619-0_ PERS l.gTP_2qB+oh

nPS g._7247?q_2 IPOS g. q7gl_l|÷02 RANS Io77871_O÷O2 INCS I.SB6OBB_÷02 LTS Io27_I0_2"00 LNS 8,q71q6Bl+gl

LTE t.lA6q_3÷_0 LNE -7._7006|6+q0 THETA -q.4_5RqB_"O2 BETA -1.8030000÷02 PROP 9.597_21q÷_2 BARC 7.5395gg5-0[

C_LV 1.)770796÷02 WRSS 7._15390q÷6_ PLCHNG 3,55160_7-06



_5

ID _71B_81.2

CSW IST PASS OVER LUNAR LANDING SITE

22 .ILILY 196q IR HRS. _ MINS_ 3.6B4 SEES G.M.T. t_$190. HRS. 9. MINS9 2.90_ SECS G.E.T. em_ T 1.0015080_02 HRS

XL 7.7_b2971÷_2 YL 5°817_892÷02 ZL 2.3925_3_02 DXL 3.371_281_03 DYL -3.8810316÷03 DZL -I.47075_03

XS _.9&OOOBT÷02 YS -2.3_0309_÷01 ZS b. SqZ_334÷O9 DXS -I.27q9121÷02 DYS -5.3bOg_IS*03 DZS 9.3056116÷01

_LTS 5._60_55÷01 tATS 3.7364gSO-nl LONS -I°_449553÷00 V RS 5°363276a÷0_ PTR -1.6221205-02 AZR -8.900S726÷01

LIN 1.70Q3504_02 LAN I._191q06÷01 SEASV g._8_5710.00

ID JTIRORI.2

C_W PLANE CHANGE BURN INITIITION

22 JULY 1969 23 HRS. 3 NINS. 12.8_5 SEES G.MoT. _$¢I04. HRS. 32° MINS. 12.111SECS G.E.T° *$_ T I°04536697_02 HRS

XL 7.7276775÷02 YL -5.901SR71÷32 ZL -2°198_a14+02 OXL -3.3773423÷03 DYL -3°8_3_39+03 DZL -1.555_512÷03

XS I._6462÷02 YS -9.871[02_÷02 ZS i°8326068÷31 DXS -5°311950_03 OYS -7.43aB306÷n2 DZS -I°5518078*01

ALTS _.839_7g_÷01 LATS 1.0533_2÷30 LONS -_.2337835÷01 VRS 5.3637509+03 PTR 2°3888777-03 AZR -9.0165806+01

LIN I.7_q3_6_÷02 LAN l._93_A÷nl LAP 1.5_86_81,00 LTS 1.253458_÷09 LNS 7.6g43852÷01 DEM -I.6_9_138÷01

T,_TA I.Tg292_6-_5 _ETA -_.OgoOq37÷_l MASS 3,&247210÷04 DRTX 0.0090000 DRTY -l.O&O0000÷Ol DRTZ O.O00qOCO

C_M PLAN2 CH_N_E RURN TERMINATION

32 J ILY l°bq 23 HRS. 3 MINS_ 13.915 SEES _.M.T. *$*IU_. HRS_ 32. MINS. 13.130 SECS G.E.T. _ee T 1.04536981÷02 HRS

XL 7.7220364+32 VL -5.908029_+72 ZL -2.2_656+02 DXL -3.3_0816T+03 DYL -_.8_3T_87+_3 OZL -I°5T17060+_3

XS 1.3717_01÷q2 YS -q. OT23464+_2 ZS I.B32189_÷01 DXS -5.312517B+03 OYS -T.3qOlO04÷02 OZS -3._20350g÷01

ALTS 5._3q382_÷_I tATS I._531_4S÷)0 LONS -_.?_qS_÷ql VRS 5°36378_7÷03 PTR 2.40546&0-03 AZR -g.0365537÷01

tIN 1.78B_R_÷_2 LAN 2.T103255÷?I LAP 2.1_b|966+9_ SMAS 9._73S351+02 ECCS _.b926902-04 PERS 1.97B7522+00

RoS g.9_R_5_8÷S2 APOS _.9782152÷_2 RANS 1.7752933+72 INCS I.$B43312÷02 LTS l.253_SBT÷On LNS Tobg_3T_5÷nl

LTE _.4_7_laB÷O0 LNE -7.34BgI_5÷0_ THETA _.glggosO-C4 RETA -Ro9BOOIBI÷OI PROP 6.6463B67_01 _ARC 5o2_gI_2-02

DELV 1.869_0R2÷_I MASS 3.61_74_0_ PLCH_G-I.qq28593-CI

CSw _N_ PASS _VER LUNAR LANDING SITE

23 JULY 1969 15 HRS. 21 MINS. 37.g96 SECS G.W.T. _121° HRS. S_. _INS. 37.2_2 SEES G.E.T. _*_ T Io21B_3673÷02 HRS

Xt 6.27221_6+_2 YL 7.17220B2+_2 ZL 2.9_17B23÷_2 OXL _o15_6965+93 DYL -3.IS382_g÷03 DZL -l. IT47097÷O)

XS _°q6B755_+_2 YS -2.340_B86÷?_ ZS 5.511_917+03 DXS -1.2B1521_÷02 OYS -5o360_65g÷03 OZ5 9o_598167÷CI

ALTS _o_67q_06+01 LATS 3.7_13578-n1 LONS -_.34_9558+30 VRS 5°362_03g+_ PTR -I.766_777-02 AZR -@.89_b_24+_I

LIN 1.7RBTB_5+_2 LAN l.81kBSlT÷^1

IO _T18_81.2

T_6NS_aRTH INJECTION RURN INITIATION

24 J]LY 196q I HRS. I_ MINS. 25.?bA SEES GoM. T. _*13_. HRS. _2. MINS. 24.qT& SECS GoEoT. _*_ T 1.3_7_6938÷02 HRS

XL -5._'7_3÷_2 YL -7.81gB550÷'_2 ZL -_.l_23_6_+_2 DXL -4.5265697÷03 DYL _.6720125÷03 DZL 9.779826_÷_2

XS -_.Q7143('2÷02 YS -I.n64919_÷_i ZS -_.3q_538÷D? DXS -5°8_IbSgs÷ol DYS 5o3b14122+03 DZS -I.022R6_O÷OZ

ALTS _._71_03_+qI LATS -2oS223621-_I LONS -_°7938_12÷02 VRS 5o36270S9+03 PTR Io7185505-C2 AZR -9. I)92B0_÷01

LIN 1.7@87522÷n2 LAN 1.356_19b+01 LAP -_°823201_÷rI LTS I.2312441÷93 LNS _.3b2BOgB÷01 DEM -2.2)9H457+_I

T_CTA -_._41629_+_0 B_TA Io63_7q59÷_I _ASS 3o_2_g_6+c_ DRTX 2.gTBbqOS÷h3 DRTy 8.686S22_÷02 DRTZ 1.6_42B14+01

ID _7183RI.2

TRANSE_RTH INJECTION BUPN TERMINATION

2_ JdLY _g_g | HRS_ _5 MINSe S2.&_B SECS G.M.T. _3_. HRS_ _. _INS. 51.657 SEES G.E.T° _** T 1.3_7_75R3÷02 HRS

XL -_ob26_C31÷_2 YL -6. q563_35_2 ZL -2.756_159÷_2 9XL -6.51_9231÷03 DYL _.54n53_I÷03 DZL 2.613_4_q÷0_

XS -_.R_R_2_I÷m2 YS 1.5268151÷)2 ZS 2._q21175÷rJ gXS _°_163152÷02 OYS B°_33A297÷03 DZS 7.1225434+_2

_LTS _.I_42_7_+_I LATS _.42281C_-PI L_NS I.7121_5_÷_2 VPS 8.376310_÷03 PTR 3.0]_251÷0C AZR -_o5122892+)I

LIN 1.75111_3÷02 LAN 1.72_7727_C2 L_ o -_.0331659+?_ SMAS -2.2129_9_+)) ECCS I._50626_+00 RERS 6.53995Bi+_)

RPS _.9721394+K2 a_QS -%_23112_÷_3 _ANS -1°7h_7762÷72 INCS 1.546_9÷02 INMP5 1.7_2q155÷02 SEM 1.09S8176+h2

R_VS _._O_T+_l LTS I.Z312C91÷_0 LNS _o3_7375÷_I LTE S.61_7S6T÷_3 LNE -6°70)_66+00 THETA 4.739_q86÷3n

R_TA 1._339172+01 PROP g. SSggSOS+_) _ARC 9._42_R2÷_3 _ELV 3.1q28IZD÷03 _ASS Zo6689_BT÷04 PLCHNG 5.9542140÷07

ENTRY AN_ T_UCHD_WN

2_ JULY l_q I_ H_S. 22 MINS. 13.7Rb S_CS G.M.T. *_*IgS. HRS_ _I. MINS. 13._Oq S_CS GoE.T° _* T L.OSB53511+?2 HRS

X 3._77353_÷r13 Y 1._31glT÷_ l 5.257_94÷)2 D_ --1°9_B52_÷04 DY 2.122333g+04 _Z 2.1_2)C4_÷Z_

R 3.52952]_+_3 _C 8.615_7C÷_0 RA 2*7517913+Si V 3.b123683÷0_ PTH --5.5300048÷00 AZ 5.)TBSCT_+3I

ALT _.5_T_i_+'I LA _ _.6TlT_+3C LON I._?6R_25÷nZ VE 3._95393q_04 PTE --O.6RIR_4+_9 AZE 409}T55_6_^I

SWA 1.5125)(3+_ _cc 9.77G9740--_I INC _._0677÷_I RAN I071_5_79÷01 A_P 2°662qR96÷01 RP 3._64)2_I÷C3

IN_P i0541215R÷_ I S_M I._622911+_2 R_VS B.5)5R@_÷OI RAW "8.983859_÷91 DEM --2.RSI45_R÷OI RAS 1.25q8535+02

O_S t'q357577÷_ sPSPR 4"_573870÷n3 DVRES l._q27_D9÷O_ PERNAD 9.B_6S9_0+00 ENTDT 2.3333330-_1 ENTRG 1.2_5_I?_'_+_

LATTD 2.2_9_276+ql LONTO I._49998R÷_2 AZTD 5.3BI_823÷01 SEATD I°_27219+01 DTSUN I.3596557÷CI

IO _71_)81°2

CIPCUWLII_AR PERICYNTHION

21 JULY _q_q 17 HRS_ 42 MINS. 4_.715 SECS G.M.T. *** 75. HRS. II* _INS. _8.9_ SEES G.E.T. *_* T 7.5Lq69252÷_i HRS

XL -g._TT6_23+_2 YL -3.12BqS9_+02 ZL -I.35_qB71÷02 DXL -2.857_939+03 DYL T.uO71603÷03 OZL 3._32i)32q÷_3

XS -9°9(b7551÷_2 YS 1.180T_45+h2 ZS -I.0&716IB*_I DXS 9°R577657÷02 OYS R°3160R68÷03 DZS 4.99711b_*02

ALTS _.925_6_4÷_I tATS -_.12B328I-nl L_NS 1.7320322.02 VRS B.3R920S2+03 PTR -3.52_815-07 AZR -8.6_B4907÷01

LIN 1.7_52395+02 LAN 1.63061DI÷_2 LAP -?.32BBI2q-OI LTS 1.2775372÷00 LNS q°l_2AO3+Ol DEW -9.7320806÷_

SE W n.360936_÷Ol R_VS 9.@662C_0+01 SNAS -2.lq36931+03 ECCS I.4S_82_0+00 INCS 1.546_196÷02 RANS -I.7831255+02

APeS -l.q_31_2R÷_l RPS 9.977_R17+_ 2 RM 2.0786_a+9_ OEMP 2°3q03_65+00 RAMP -I.795961S÷02

ID _T[8_81.2

CIRCOMLIt_AR ENTWY AND TOUCHDOWN

2_ JULY Ig6q 12 HRS. 2g MINS. 35.617 SECS G.M.T. e_IAl. MRS. SB. MINS. 3_.828 SEES G.E.T. _ T i.4_g76341+02 HRS

X 3._1252C,÷03 Y g.q317_91+Ol Z -4.3_6930÷0Z OX -1.2311393÷03 DY 2,3_27q43_04 DZ 2,74gI53@÷P_

R 3oSng58gg÷03 DEC -7.[012965÷_0 RA |o63_1653÷0_ V 3,61_0936÷0_ PTH -6.28SS181÷00 AZ 4o07_8400÷0|

ALT _.5R33667+01 L&T -7.1477612÷?0 L_N 2.32L7612÷0_ VE 3.5159160+0_ PTE -6._qT9608,0_ AZ_ _.884_41_÷01

SMA |o_95qsh÷_5 ECC 9o7BgB229-hl INC 4o_6193_I÷01 RAN ?.TI62420+qD APF 3o366B237÷_0 RP 3._67071B÷n3

INWP 2.1_12277_D1 RAM -1.2621R91÷02 DEM -2.4052275÷_I RAS 1.236_881,02 DES 1.9844085,01 SE_ 1.157()_27÷OZ

RRVS 5.7513319÷_I PERNAD I._051_91+_I ENTDT 2.3_3330-nI ENTRG 1.2850000"03 LATTD _.6226221.O0 LONTD 2._55q344+O2

AZTD _.914_154+i;I SEATO -I.06896_7÷01 DTSUN -?o733231B-01
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s*tnIo$ee_***eeeieeee$e*t*totee*ee*eee**s****I********e**et_e****eI_Ot*tIe*t*ee***e*******_********e*e*******_e**ee**e******

10 nT180qo.2
LAUNCH TIHE 18 JULY 1969 15 HRS, 37 MINS, 31,508 SEES G,M,T,

LAUbCH AZIHUTH 90, INJECT|Oh OPPORTUNITY 2 .
_eest_oeeteet_essIoseee_Om8so_eeIs_ote_Is*_*_***ee_e*ee_ee_*Iseeeeee_eeieiI_*e*_e_s_s_te_ee*_*s_e_*_s_oIes_e_s_

ID 07180q_.2
EARTH PARKIbG ORBIT INSERT|ON

IB JULY 1969 15 H_S_ 6B MILS. BI,836 SEES GoM, T. t_e O° HRS_ 11e N_bS_ 20,32B SEES G.EeT. #_e T I.BBqBOO63"01HRS

X -I,51TI_BO_03 Y 2. B1152_2_03 Z l.53396B2503 DX -2,3106379_0_ BY -q,bZOT227503 DZ -5,2197331÷03

ALT 1.021T1_5÷02 LAT 2.BTO_2A8÷_l LOb 3,0_85371÷02 V 2,B56TT27*O_ PTH -2,B2936T6-O7 AZ 1,0308917÷02

R 3.5_3933_e03 DEE 2.56_Bl_÷nt RA 1.1835208_02 RAS 1,178221_*02 DES 2,09B21_B÷Ot RAN 1.0B97533-01

IbC 2.BBq2229_l RASS 2. q76_633÷05

|D PTlB099.2

3.5 HINS PR|OR TO TLX INITIATION

IB JIJLY 1969 1_ HRS_ AB M|NS_ 2_.01T SEES G_M.To _e 6. H_S_ ?. NIbS_ 6B.509 SEES G.E.T, _ T ¢.13016132+00 HRS

X 3.$3738S1÷_3 Y 1.08B¢918+02 Z 9.823q250÷01 OX -1.00933_3503 OY 2,26603A5÷06 DZ 1.22¢3671+0¢

ALT q°b_BBTBT*01 LAT 1._004603+_0 LON 1.28q8000÷02 V 2.B60055B_O_ RTH _,4526827-02 AZ 6.141819S÷01

I0 n?lB_qn.2

TRANSLUNAR |bJECTION INITIATION
1_ JULY 1969 19 HRS_ _B MINS_ SOo_IT SEES G,M.T. ee_ _. HRS_ 11, HINS_ 18,509 SEES G,E.T. _e T _o18B_7_60÷0_ HR_

X 3.392q_BT+_3 Y B,T33910_n2 Z S.1392895÷02 DX -T.3017027÷03 OY 2.15609_I÷0_ OZ t.168596_+0_

ALT 9.74087T5+_I LAT 8.3958591_00 LON I._OTBOOB÷02 V 255594B40÷0_ PTH 4,3_502g0-02 A2 6.2525811+01
R 3.5_I098_÷,33 DEC 8.3_9607+0_ RA I,_35117÷01 RAS I.1798950+02 OES 2.0952525÷01 RAN -I.159522O+3O

INC 2._618Rq2+01 MASS 2.93572_B÷05
e_e_ee_e_e_eeee_ee_ee_e_e_e_ee*eee_ee_e_e_eee_ee_ee_e_e_eeee_e_e_e_ee_e_ee_ee_ee

TO 071809_.2

TRANSLUb_R |NJFCT|ON TERM|NATIOb
1_ JULY 1969 Ig HRS, 5_ M|NSt 11,2_B SEES G,M,T, _ 4o HRSt 16, M|bS_ 3g. TO0 SEES G,EoT, _$ T _,2TT69_BB÷_ HRS

X 2.6472087_03 Y 2.132972_÷03 Z 1.192_384÷03 OX -2._96BlBq+O_ BY 2.5392375÷0_ DZ 1.362_675÷n4

ALT 1.6_13_5_+_2 tAT I°9_989_÷CI LGN 1.63BbZq2÷n2 V 3.5636562÷0_ PTH 6.6650160÷00 AZ 6,8_80583÷_I

R 3.6C27973+_3 DEC 1.933_T_8÷_l RA 3.B859920÷_1 RAS 1.179932_÷_2 D_S 2,OgB1B63÷OI DEM 7.56T671_÷_0

S_ _.6772355+_1 _VS 1.3652780+02 RAN -1.1595223÷_ INC 2.8618891+01 ECC 9.753164_-01 SHA 1._396B06_05

R_ 3.553651_+^3 APF 3._228120÷_1 INMP I.B6B6166-Ol C3TL! -4,T625999-01 DAZTLI O.OOOO000 MASS 1,378358B÷05

R_ 1,5573655÷_5
e_e_e_eee_eeeee_e*_ee_tee_e_e_eeeee_ee_e_e_ee_eee_ee_e_eee_e_ei_e_e_e_e_*e_e_ee_ee_

T_ANSLUNAR [_JECT|DN ÷ 2 H_URS

I_ J_ILY 196q 21HRS, 5_ MIbS, 11.208 SECS G.M.T° e$_ 6, MRS, 16, MINS, 39.700 SECS G.E.T. _ T 6,2TT69_SB÷O0 HRS

X -2._35_6o+_A Y 5.6672612÷n3 Z 2. B_TBI60÷C3 OX -1.6_3520+0_ BY -1.59_2_8÷03 DZ -1._351036÷03

ALT 1.TB?3?ql÷_ LAT 7.68532q3÷_0 LON 2.BqOq_15÷02 V 1._1T159_÷0_ PTH 6.5032156÷01 AZ 1°1765219÷_2

R 2.1317519÷_ O_C T.6771177÷_0 RA 1.6_592B+02 RAS I.1807690÷0_ DES 2.09369_6_01

LUNAR ORBIT INSERTION _URN INITIATION
21 J_ILY 1969 15 HRS_ 41 RINS_ 16.769 SEES G.M.T. *** 75. HRSt 3. HINS_ _5°261 SEES G.E.T. *** T 7.50625725÷01 HRS

XL -q.225_091+_2 YL -5. BOT33_B÷_2 ZL -2.69616_2÷02 DXL -3. T561I_5+03 OYL 6.6525325÷03 OZL 3.231q_8T÷03

_S -1.3079275÷03 YS -|.5968COT÷_2 ZS -2.TB12701,01 OXS _.1873_5_1 DYS 8.2959259÷03 DES 5.05_7÷02

ALTS q.2_53162÷_1 LATS -1.561155B÷00 LObS -l.70qqT7B+02 VRS B.311_390÷03 PTR -9.366_190÷00 AZR -8.6720265÷_I

Lib 1,7636207+U2 LAN l.6361953÷_2 LAP l.T1912gO÷02 LTS 1.2767511+OJ LbS q.1386225÷01 DER -_.9727731÷30

THETA 1,698130B+_1 _ETA -1.713B113_92 MASS 9,519q_0_+0_ DRTX -2.9221952÷03 O_TY -_.232719A÷02 DRTZ -5.3691526÷01
_eee_e_e_ei_eetee_eie_e_ee_ee_e_ee_ee_ee_ee_ee_eeet_e_ee_ee_eeee_#ee_e_e_e_ee_ee_eee_e_e

IO _TIB_90.2
LUNAR _RRIT |NSERT|DN BURN TERHINAT|ON

21 JIILY 1969 18 HRS_ A7 _INS, 25,9g5 SEES G,_.T, *** 75, MRS_ 9, NINSt 5_,4B6 SEES G,E,T, *** T T,516513_÷01 HRS

XL -_.T73_35_+_2 YL -1.q13165_÷32 ZL -8.9209160÷01 D_L -1.23519_T÷03 OYL _.qbBIT8q÷03 OZL 1.9_T_5_2÷03

XS -9,6_90_3T+02 YS 2.6179_91+02 ZS -1.35522_B+C1 DXS 1.355_18t_03 DYS 5.3158B96÷_3 OZS -6.96986_2+01

ALTS 6,138682_÷_1 LA_S -7.7660622-_1 LONS 1.6_B2012÷C2 VRS 5._B66103+03 PTR 8,8539808-01 AZR -q.0716053÷01

LIN l. Tq9_223÷02 LAb 3,2056010÷_1 L_P -2.5855577÷0l SMAS 1.0525080÷03 ECCS 5.23_316_-02 PER S 2°1_51_11÷_0
ROS g.97_1641+_2 A_OS l.lU75q96÷_3 RANS I,T786160÷02 INCS 1.58601_1÷92 LTS 1.2766686+0G LbS q.1333q_2÷Gl

LTF 3._'_g3186÷_ LbE -7._535221÷_0 THETA -6.T868353÷00 BETA ll.6726126÷02 PROP 2._064215÷0_ BARE 2._133261÷01

O_LV 2.q531789÷03 MASS 7.1135189+n_ PLCHNG-4,_105165÷O0
tee_e_eeee_e_eeee_e_ee_ee_te*_e*_ee_eeeee_ee_e_ee_e_*ee_e_eeeee_e_e_e_e_e_ee_*_*ee_ee_

CIRCULARIZATION RUiN IN|TIATION

21 JUL_ 1969 22 HRS, 55 M|NS, 67.697 SECS G,_.T. *** 79, HRSt 21, NINS. 16.189 SEES G.E.T. *** T 7.93566970÷01HRS

XL -_.Sq_5_÷_2 VL -_,661830A÷02 ZL -1.9516q79÷_2 DXL -2,T763829÷03 OYL 6.6163891÷03 OZL 1,6BBOT7O÷33

XS -9.9727PB6+_2 YS -1.3778530+01 ZS -B.95859_9_00 DXS -T,6OBOOOT÷OI OYS 5,_981127÷03 OZS -8.85_6B_÷01

ALTS 5,BqtZTSr_÷ql LATS -5.1663141-01 LONS -1.7920864÷02 VRS 5._993242÷03 PTR -1.16_3_11-02 AZR -9.0922680÷_1

LIN 1.7_9_110÷_2 LAb 2.986690_01 LAP 1.00721_7÷09 LTS 1.2732769÷00 LbS 8.92003A9÷01 OEM -1.1025222÷91
THETA 6.51063RT-01 RETA 1.T999300÷_2 MASS 7.10B5790÷0_ ORTX -1.3T71361+02 ORTY O.OOOO000 ORTZ -6._9200_3-01

ID _71809_,2

CIRCULARIZATION BURN TERMINATION
21 JULY 1969 22 HRS_ 59 MINS_ 2._IR SEES GoM. T° _** T9° HRSt 21. HINSe 30.907 SEES G.E.T. *** T 7.9358S85_÷01 HRS

XL -B.bb_SBBI÷02 YL -6.55579_2_02 ZL -1,9111320÷02 O_L -2o6678986÷03 DYL 6,336836_÷03 OZL 1.6597031÷03

XS -9,OT3652T÷02 YS -6.23qOBqq-o1 ZS -q,16q6q_l÷O0 DXS -3.Bq15672÷00 OVS 5.360q175÷03 DZS -B,5705630÷01

ALTS 5.8914110÷01 LATS -5,2675773-01 LONS -1.TOq6416+02 VRS 5. 3616039÷03 PTR 1,4169380-02 AZR -9,091578q+01

Lib 1,78q4112÷02 LAN 2, q8647_2÷01 LAP -5,4630552+01 SHAS q.OTBTBO0÷02 ECCS 3,0115769-0_ PERS 1. ?T9_204÷0_

RPS 9.q72775Te02 APOS 9, q7B78_2502 RANS 1,77BBR_3+02 |NCS 1,585q905÷_2 LTS 1,2732738÷00 LNS B,qL98266÷01

LTE 3,2_3B779+00 LbE -7._T39_OBeO0 THETA -1,0258176-01 BETA 1,7q99300_02 PROP 9.59_25T8÷02 BARE 7,5366791-01

DELV 1.3T7163_÷02 MASS T. 0126366+06 PLCHNG 3,|056q31-06
_e_e_e_ee_e_eee_e_ee_e_eee_eee_e_eee_e_eeeeeee_eeeeeee_eee_eeee_em_eeem_eeeee_ee_ee_e_e_e_eeeee_e_e_e_
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ID q718_go.2

CSM LST BASS OVER LUNAR LANDING SITE

22 JULY IqBg 19 HRS. 41 MINSt 53.883 SECS G.M. To t_100. HRSe 6. WINS. 22.374 SEES G.E.T. *** T 1.00072882+02 HRS

XL 7.5733274+_2 YL 5.88785kB÷02 ZL 2,_2_9517_0Z OXL 3,_L2412B÷03 DYL -3,8501731÷03 DZL -1,458_688÷03

XS 9.q673863÷n2 YS -Zo3401676÷01 ZS 6.50_9163_0 DXS -1,Z80#311÷02 DYS -5.3612642÷03 _ZS 9.3_562#6÷01

ALTS _,B540qBB÷_l LATS 3,7358557-01 LONS -1.3449574+00 VRS 5,3636002+03 PTR -[o669250@-02 AZR -B.9_05799÷01

LIN 1.7B73508÷02 LAN 1.9189745÷01 SEASV 1.00390_1+01

10 071B090o2

CSM PLANE CHANGE BURN INITIATION

73 JULY 196g 0 HRS. B WINS. 2.880 SEES G.N.T. =_'I04. HRS_ 27. MINS. 31.369 SEES GoE.T. _e T 1.06_5871_02 HRS

XL 7.7Bq2723÷02 YL -5.830319B÷02 ZL -2.1698841+02 DXL -3.3360832+03 OYL -3.B74310B÷03 DZL -1.5680168+03

XS 1,3B05953+_2 YS -9.87087_5+h2 ZS 1,832_628÷01 DXS -5.3120255÷03 DYS -7,_378657_02 DZS -1.5507619÷01

ArTS _.R37050_+_1 LATS _.G53_B6_÷_C LONS -Bo2_37944_Ol VRS 5,3638676÷03 PTR 5,5985677-03 AZR -9.0165806÷01

LIN 1,7Bq3368÷_2 LAN 1.6932960+rl L_P -8,7R6|567÷00 LTS 1o2525976÷00 LNS 7,66[q32R+01 OEM -1.692_903+01

THETA 2._17_530-35 BETA -B._ggqOCO+_1 MASS 3.6219665,04 ORTX O.0000000 ORTY -1.8600000÷01 DRT/ 0.30000CO

CSM PL_N_ CHANGE BURN TERMINATION

_3 .IULY I_69 _ HRS_ 5 WINS. 3.B_9 SEES G.M.To *_I0_* HRS_ 27. MINS_ 3Z.38B SEES G.E.T. _*_ T 1.04_58997_02 HRS

Xt ?.7836747+02 YL -5,836BC_I+D2 ZL -_.1725273+_Z OXL -3.3395832+03 OYL -3.86_70ql+B3 DZL -1°5_628_+03

XS I._716872÷_2 YS -9.8721179+02 ZS 1.8320_58÷01 DXS -5.3125925_03 DYS -7.3932681÷02 OZS -3.419290_+q1

ALT_ B.B37CBB1+_l LATS 1,053q_63÷_0 tqNS -8o208_49÷01 VRS 5o3638_89+03 PTR 5.6173502-03 AZR -q. O36530q÷01

LIN I°7RRBS_B÷_2 LAW 2.71011_2÷_1 LAP -B.67156_÷_ SMAS q.97350_9÷32 ECCS 4.97_B802-0_ RERS 1.9787_33÷_

BPS _.9&85_3÷_2 APOS g.978666_÷_2 BANS 1.775122_+_2 INCS 1.5B_22_0+02 LTS I°2525q72÷0_ LNS 7.&_I_IBR+31

LTE _.5_7elBl+_O LNE -7.3338B59÷_0 THETA -1,C330661-06 BETA -8.98_0106÷01 PROP _,6613086÷01 BARD 5.233q162-02

DELV I._5qq931+_I M_SS 3._153252+¢_ PLCH_G-I.OgZBGT8-01

CS _ _';_ _SS _VFR L'!'_R LANDI_;C SIT_

23 .IJLY 196q 17 H_S. 23 WINS. 27.87 _ SECS G.M.T. =_'121. HRS. _5. WINS. B6.367 SEES G.E.T. *** T 1.21755657+02 HRS

XL _.I_5_I_+(._2 YL 7.228BI_5÷_2 ZL 2.96_7602÷02 OXL _.1878B22÷03 OYt -3.1158_12÷03 OZL -1.1595317÷C3

XS _.O6BITR_*)2 YS -Z,_D3B53+_I ZS 6.50g_g61÷03 OXS -1,2827_5b+32 DYS -5,3607687÷03 OZS 9.8_1_23+01

ALTS 5._2D323÷'_I LATS 3.74h_BOR-bl LONS -1.34_5s3÷n3 VRS 5.3632096÷03 PTR -I.B_9_135-02 AZR -BoB946_B÷01

LIN 1.TBBTBqq+02 LAW 1.8144632÷_I

TRANS:A_TM INJECTION BURN INITIATION

2_ J_LY IgSg 2 HRS. I_ MINS. _4._27 SECS O.H.T. _13U. HRS_ 38. WINS. 13.q18 SEES G.E.T. _ T 1.30636950÷_2 HRS

XL -_._039BJ+')2 YL -7.7395_9÷C2 ZL -3._B_g2Oq+O2 DXL -_._8_7817÷03 DYL Z.7377£33÷33 DZL I._351_2_3

XS -9.q714182÷_2 YS 1.5058_64+_1 ZS -4,B7755_7+ _,) DXS 7.g705945+_1 DYS 5.3608331_03 DZS -}.0164219+02

ALTS 5. R773q_h÷_1 LATS -2.8023017-91 LONS 1.7913481÷_2 VRS 5.36238Bg+03 PTR 1.86B0373-02 AZR -9.1C86_01+01

LIN 1.7_B7526+02 LA_ 1.356_071+01 LAP -4.5734202+0I LTS 1.2333&_6+qO LNS 6.3099B_8÷01 DEW -2.2289513+31

THETA -_.5B58393+_C BETA 1.614qbzg+_1 MASS 3.6211952+_ DRTX 3.0059040+03 DRTY _.b7_3655÷02 ORTZ 2.25BglZb+31

ID 07t_9_.2

TRANS_ARTH INJECTION BURN TERMINATION

?_ JULY I_69 2 HRS. IB HINS_ 12.139 SECS G.W.T. ***130. HRS_ 40. MINS_ _0.b27 SEES GoEoT. _ T 1.30677q52÷02 HRS

XL -_.754553B÷_2 YL -6,_86_36+02 ZL -2,7179717+01 DXL -6°_5816B÷03 OYL _,6591771+03 DZL 2.6513b13+03

XS -qoB33_B86+02 YS 1.79_0197+n2 ZS 2°340_32B+03 DXS 1.069%53B÷03 DYS 8,304135b+03 DZS 7,110_047÷02

ALTS 5*I_B555_+01 tATS 1.16g_030-01 tONS 1.6966_65+_2 VRS B.4029399+03 PTR 2.9999B26÷00 AZR -B.513_5_+01

LIN 1.751277_+_2 LAW 1,7103265+_2 LAP -1.8_79935+_2 SMAS -2.138_766+03 ECCS l._b63_g÷O0 PERS 5.2126156+03

RPS g.gT26755÷_2 APOS -5.2742206+)3 RANS -1.7139243+02 [NCS 1.545@512+02 INHPS 1.7_3q0_1÷32 SEW 1.1314_34+C2

RBVS 7.3_24263+01 LTS 1.2303112+_0 LNS 6.3078994_01 LTE 5o6479577+00 LNE -6.6666576+0C THETA 4.5#4B97_+30

RET_ 1.a204115+_I PROP q.62U_eT_+03 BaRC q.459q682+CO OELV 3.1286483÷n3 MASS 2.6601345+04 PLCHNG 5.926951B+CU

ID _719_q_.2

ENTRY _ND TOUCHDOWN

76 JULY 1969 IB HPS. 2_ WINS. 52.628 SECS _.M.T. **'19_, HRS. #6. WINS. 21.123 SEES G.E.T. *** T 1.9_772533+_2 HRS

X 3.3655113+03 Y 1.62_536_+03 Z 5.29365BZ+bZ DX -1.9622227+0_ DY 2.1_83360+04 DZ 2.1_13676÷04

R _.5_516B+03 DEC 8,67B_93÷00 RA 2.79ZOR96+.)I V 3.612_991+0_ PTH -5,5003119+00 AZ 5,3796316+CI

ALT 5,5_6907+ql LAT B,7319238+_0 LON 1,6767826+02 VE 3._960233_04 PTE -6,6815766÷00 AZE _.9187686+01

SwA 1.BSB73BO+C5 rCC g,7777671-_1 INC _,0000583+01 RAN 1,7446084+01 APF 2.6719Bq_+01 RP 3,#640312+C3

INWP 1.55335_5+_I SEW I._62_50_÷32 RBVS B.5_51972+31 RAM -8.98190q_+01 DEW -2.B51_277÷01 RAS 1.258@648÷02

DES 1.9357321+01 SP%PR 3.gbg24_9+_3 OVRES 1.65_TgBT+D3 PERNAD 1.0126703+01 ENTDT 2.3333330-01 ENTRG 1.2_500Q0÷03

LATTO 2.215192B+_I LONT3 1,R4gqg93÷]2 _ZTD 5.3B_639_+C1 SEATO I,B6104@B+)I DTSUN 1,0567710÷01

13 "71B')9_.2

EIRCIIMLLINAR PERICYNTHION

21 jllLV 1969 18 HRS. 4& WINS. 3q. RB6 SEES G.H.T. *** 75. HRS. 7. WINS. 8.378 SEES G.E.I. *** T 7.51189938+01 HRS

XL -_.3_74066+32 YL -3.2LG_236+02 ZL -1.3828473+02 OXL -Z.gZgB183÷03 OYL 7.0639120+03 OZL 3._136306+03

XS -g.9081519+02 YS l. IBbSOB_+02 ZS -I.0561596+01 DXS 9,8994966+32 DYS 8.3131697+03 DZS 5.2379154÷02

ALTS 5.q4568q3+Ol LATS -6, C63Bg01-31 LONS 1.7317113+02 VRS B.3B_274_+03 PTR -2.6119540-07 AZR -B.b_19730+Ol

LIN 1.76362_2+_2 LAN 1.635_B79+02 LAP -9.6168602-01 LTS 1,2767058÷00 LNS 9,1357483+01 DEW -q. OB6667_÷00

SEM _.II2_IOg+01 RBVS 9.816949B+Ol SMAS -2.1q_3334+03 ECES 1._5_7852+0_ INCS 1,5_91g0+02 RANS -l.7BOq8BP_02

APFS -I.B77C302+01 RPS q. q7950_2÷O_ RM 2.077423[+05 OEMP 2o_518770÷00 RAHP -1.7962671+02

ID n71809_.2

CIRCUMtUNAR ENTRy ANO TOUCHDOWN

_ JOLY 196g 13 HRS, 27 WINS, 6.969 SECS G.N.T. ***141. HRS, _9. qINS, 35._55 SECS G.E.T. *** T 1._1826515÷02 HRS

X 3,_B55042+03 Y 1.3581080+02 Z -3.BThT239÷O2 DX -1.7405266+03 OY 2,3717132+04 DZ 2.72L_51_+3_

R 3,509625B+03 DEC -6,341818q+00 RA 2.2313705+00 V 3.6160B56+0_ PTH -6.0626091+00 AZ 4, I_00_27+01

ALT 6.5033820÷_1 LAT -6.3834_16÷00 LON 2,|835332+02 VE 3.5143786+06 _TE -6.2671656+00 AZE 3.9501688+01

SMA 1.6505077.05 ECC q,7897BBO-01 [NC 4.890T952.01 RAN 7°7935714÷00 APF 3,8275737÷00 RR 3._700600÷03

INMP 2.11287B2+01 RAN -1.2562C29+02 DEW -2.42_B96+01 RAS I,Z370B37÷02 DES 1,9835667"01 SEM 1.1523122+02

RBVS 5.82857_0+01 PERNAO 1.0069216+01 ENTDT 2,3333330-01 ENTRG 1.2850000÷03 LATTD 1.0210352+01 LONTD 2,3197_13+n2

A_TD 3,g964575+01 SEATD -9,7614660+00 OTSUN -7.073_b37-01
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IO _71809a,2

LAUNCH TIME 18 JULY 1969 16 HRS. 51 PINS. 12o_|1SECS G,M.To

LAUNCH AZIMUTH gg° INJECTION OPPORTUNITY 2
ee88_t_ee_e_e_etee_te_tt_e_ttt_tt*t_t_ee_see_ee_ee_tet_M8ee_te_ee_e_t_tte_et_tte_8_ee_ee_t_tt

IO _718099,2

EAMTH PARKING ORBIT INSERTION

18 JULY 1969 17 NRS_ 2 MINS, 33,_6fi SECS GoN. T, tee O= HRS_ 11, NINS_ 2[.0_5 SECS GoE°T. eee T 1.89181888-01HRS

X -2.3492163_03 Y 2.2BBq285+_3 Z 1.342|82_+03 OX -L.9|41341÷04 OV -1.4795495_04 OZ -8.2710979_03

ALT 1°0166273+02 LAT 2._386137+nl CON 3.03772_4÷02 V 2.556TT2T_O_ PTH -5.6587348-07 AZ 1.[345888_02

R 3.S_3933_÷_3 DEC 2.225_835÷01 RA |.357k_Tl+O2 RAS 1.1787355_02 DES 2.0973069_01 RAN 1.17b0555_00

INC 2.987311T÷_1 MASS 2.97298_8÷05

IO _718099.2

9,5 MIN5 PRI_R T_ TLI INITIATION

IB JULY 1969 20 MRS, 55 MINS_ Ih.560 SECS G.M.T. t** _, HRS_ 3. NINS, 58.150 SECS G.E,T, t_ T _.0661S269÷00 HRS

X 3.5346R62÷03 V |.5379687_92 Z 9.011279_01 OX -1.2698272+03 DY 2.2173572+0_ O2 1.27_6568_P4
ALT 9.5251752÷0| LAT 1.668555_00 LON 1.1220537"02 V 2.560TTOB÷O_ PTH &._515315-02 AZ 6.0138527_01

ID _TIR_Oq,2

TRANSLUN_R IN IECTION INITIATION

IR JHLY I_69 20 HRS, 58 MINS_ 40.560 SECS G.M,T. tse 4. HRS_ 7. MINS9 28.150 SECS G.E.T. tt_ T 6.I2448603÷0_ MRS
X 3.3813611÷03 Y 9.0T_1201+_2 Z 5.2325_9_+02 9X -7.5557015÷03 OY 2.1209215÷0_ _Z 1.2187393÷0_

ALT 9.b 2_6175÷01 LAY B.55532_3_30 LON 1.23_5836÷C2 V 2.SbOlT96÷O_ PTH _.681f1650--02 A2 6.1236053÷01

t.539_63+O_ DEC B.500_32_÷_C RA 1.5021799_1 BAS 1.1_03820÷02 DES 2.09_397_÷01 RAW -4.9272960-02

IWC _,9R9C_3÷0! MASS 2.932617_+05

ID _7_9g.2

TRANSLUN_Q INJECTION TERWINATION

18 JULY 1969 21HRS, _ MINS) I._51 SECS G.M,T. )t* _. HES) 12. MINS) _9.0_0 SECS G.E.T. ee_ T _.2136222T÷0_ HRS

X 2.62151_5÷03 Y 2.1404532÷_3 Z 1.2316356÷03 DX -2.12_5486÷0_ OY 2.48039_6+0_ OZ 1.42_6879÷0_

ALT 1,5R92326÷_2 LAT 2.0115933_nl L_N 1.4672731÷C2 V 3.5643094÷0_ PTH 6,6613459÷00 AZ 6.7310056*G1

B 3°bOlBhlO+_} DEC 1.9q97_$÷_1 RA 3.9231_53+01 RAS |.180_193+0_ DES 2.09_3209_01 DEW 7.2915990_00

S_ _.7318793+_ R_VS 1.OT_U800÷_2 RAN -_.927_531-02 INC 2.9890 _2÷01 ECC 9.7532099-01 SMA 1._399_93_05

R_ _.552_27_*_3 APF 2.98_0_97_l INMP 1.5278069_00 COTLI -_.T61R22A-OI OAZTLI 0,0_00000 MASS 1.376712}_05

PR_P 1.5559D_1÷_5

ID _T1_99.2

TRANSLUNAR INJECTION ÷ 2 HOURS

LB J_LY 1969 23 HRS, _ MINS, I._51 SECS G.M.T, _t 6. MRS) 12. MINS, _9.0_ SECS G.E,T, tee T 6.21362227÷00 HR_

X -_._420702÷0_ Y 5.3186785_03 Z 3.0311_8_÷03 DX -1._02_295÷0_ DY -1,760A9_6+03 OZ -1.0295_38÷03
ALT 1.787_65÷n4 L_T 8.1829_4R÷00 LOW 2._281508÷02 V I._I?IBOB÷O_ PTH 6.5038459÷01 AZ 1.1884859.02

R 2.131856&+n4 DEC 8.17_159÷00 RA 1.65_0136÷C2 RAS 1.1812558+02 DES 2,0928309÷01

IO ,_71BC99.2

LUWAR _RBIT INSERTION BURN [NITIATION

21 JlltY 1969 19 HRS_ _3 MINS) 21.619 SECS G.M,T, tee 7_. HRS. 52. MIWS) 9.205 _ECS G.E.T. e_t T 7._869223b÷01 HRS

XL -_.1682560÷02 YL -5.580T991_32 ZL -2.5061698÷02 OXL -_.8356165+03 OYL 6.6_30008÷03 DZL 3._673576_03

XS -1.3_77717÷03 YS -1.5870_20_2 ZS -2.598_690+01 OXS 3.8390020÷01 DYS 8.3030385÷03 OZS _._925339_02

ALTS q.2_28922÷_1 LATS -1._590311÷n0 LONS -1.713505_÷02 VRS _.3152721÷03 PTR -9.2776_02÷0C AZR -8.7399575÷01

LIN 1.767_833+_2 LAN 1.6231370_02 LAR 1.2_703÷02 LTS 1.275915T_90 LWS 9.08592_1÷01 DEN -l.022731O_G!

T_ETA 1.67_263÷_1 B_TA -1.7215039_2 HASS 9.5199_04÷0_ DRTX -2,9220_01÷03 ORTY -3.8551066÷02 DRTZ -A.0671867÷01

IO _T18099.2

LUNAR _RRIT INSERTION BURN TERMINATION

21 J!)LY 1969 19 H_S) _9 MINS_ 30.2_ SECS G.W.T. t_ T_. HRS, _8. MINS_ 17.83_ SECS G.E.T. tt_ T ?.4qTlbZCb÷01 HKS

XL -9.7535816+02 YL -1.990T_35÷_2 ZL -9.266R309+_ OXL -1.28_821÷03 OYL _.9570267÷03 OZL 1,9231_3_G3

XS -9.6682776÷02 YS 2._226_05_'12 IS -I.35&5225÷01 OXS 1.35875_÷03 OYS 5.316T_92÷03 02S -6.9672833_eI

ALTS 6.1_36n_A+_l LATS -7.773_877-C1 LONS L.6_79332÷32 VRS 5.6861293÷03 PTR fl.T_R355_-01 AZR -9.0715917_01

LIW 1.789_1_1+02 L_N 3.2059322÷01 LAP -2,_5_7575÷C1 SMAS 1.052_972÷03 ECCS 5.22399_0-02 PERS 2.1_51079÷00

ROS 9.9751_7_+_)2 APOS 1.107_798÷G3 BANS I.T789738+02 INCS 1.58S9205÷G2 LTS 1.2758329÷0_ LNS 9.0_CT088_01
LTE 3.3675_1_+_ L_E -T._Bq_18_C THETA -T.0556BIB÷OO BETA -1.6838111÷02 PROP 2._2532_0_ 8ARC 2._1_5059_0[

DELV 2.9_T6395+_3 wASS T.l_T4OBO*h4 PLCHNG-4.0167130÷O0

IO _T18r99.2

CIRCULARIZATION _URW INITI4TION

22 JULY 19_9 0 H_S. 0 MINS_ 53._9 SECS G.M.T. _t 79, MRS) 9, MINS_ _I.036 SECS G.E.T. _et T 7,91613989÷01 HRS

XL -8.S599013+02 YL -_.72_3727_02 ZL -1.9773830÷02 OXL -2.8126955÷03 DYL _.39_7759÷03 OIL 1.6808925,03

XS -9.9739603÷02 YS -1.1690879+01 ZS -8.9977189_00 DXS -6.2173533÷01 OYS S._OTT2D9÷03 OZS -8.0_66#06÷01

ALTS 5.9011_28÷01 LATS -5.18fl2772-01 LONS -1.79328_÷02 VRS 5._98T8_1÷03 PTR -1.5308932-02 AZR -9.09219b5÷_1

LIN 1.7894068÷_2 LAN 2.986951S÷01 LAP 2.07495_5+03 LTS 1.2724369÷00 LWS 8.867329_+01 DEN -1.12775R5_01

THETA 3.8703693-01 BETA 1.7999011+02 MASS 7.112_b81÷0_ DRTX -1.3850000÷02 OBTY 0.0000000 ORTZ O.00_O00C
t_e_t_e8tt_t_e_t_t_te_t_ttteet_tt_ttt_8i_t_tt_#_et_ett_eett_e_tt_te_eee_ttt_et_s_tt_tee_t_tttt_tt_tt_t_ttt_

IO _71B_9_o2

CIRCULABIZATION BURN TERWINATION

22 J)JLY 1969 (J HR_) I MINS, 8.261 SECS G.M.T, em_ 79. HRS, 9. MINS, SS.B_7 SECS G.E.T. e*_ T 7.91655130÷01 HRS

XL -_.6268806÷0_ YL -_.6181702÷02 IL -1.9367581+02 DXL -2.6822_53÷03 OYL _.31T0135÷03 OZL 1.6519558_03

XS -9.97461_5÷02 YS 1.843A384900 IS -9.Z099022÷00 OXS 8.7560408÷00 OYS $.359S9_9÷03 DZS -8,56020_4÷01

ALTS 5.90113_5÷ql LATS -5.2901600-0| LONS 1.7991136÷0_ VRS 5.36028SS+03 PTR 3.5016771-03 AZR -9.09|5013_0[

LIN 1.T_9_66÷02 LAN 2.9867321901 LAP -1.638_663+02 SMAS 9.9T2?98_02 ECCS 2.33822_0-0_ PERS 1.9785330÷00

RPS q.970_666+92 6POS 9.9TS1301÷02 RANS t. TTB6626÷O_ INCS 1.$858969+02 LTS 1.272_338_00 LNS 6.8671197÷01

LTE 3.3011537÷00 LNE -7.477152_00 TNETA -3.7100648-01 BETA -1.8000000 ÷02 PROP 9.6538477÷02 BARC T. 5803692-01

OELV 1.3850172+02 MASS T. OI59296÷OA PLCHNG 3.58160_7-06
ett_@_t_88tt_#_t_t_e_&t_e_8eeee_et_eeet_t_ee_ee&ee_t_e8e_et_e_te_ett_ee_eteee_e_ee_tee_e_t_tt_e
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ID _718099.2

CSN 1ST PASS OVER LUNAR LANDING SITE

22 JULY lq_ 20 HRS_ _3 NINS, 23o28_ SEES G.N,T, e_ qq, NRS, 52. NINSt 10.673 SEE5 G.E.T. _ee T 9.98696871eO1 HRS

XL T.6_q&BJ+_2 YL 5,9_30BbT÷02 ZL 2.6_73861÷0Z OXk 3,6_50775÷03 DYL -3.8207265e03 OZL -1._665_9÷03

XS 9.960|838÷02 VS -2.33B_767e01 ZS 6,50|0927÷03 DXS -_.2755_9+02 0¥5 -5o36_33_1÷03 OZS 9,3|S0681_01

ALT5 5.78205_9÷01 LATS 3,T3865BT-_l LONS -t.3_95T_÷00 VR5 5,366655B+_3 PTR -|.0678375-02 AZR -B.900S_OS÷O!
LIN 1.T893_62÷92 LAN 1.9196306÷01 SEASV 1.0530_65÷01

CSN PLANE CHANGE 5URN INITIATION

23 JULY 1969 [ HRSt 6 NINS_ 2_,_79 SEtS G,N,T* _[0_= HRSt [Se NINS_ 12.068 SEE5 G,E.T* _ T L=0_263352_02 HRS

XL 7.9_76000÷02 YL _ -5,7ST5690+02 ZL -2,1#07763÷02 OXL -3,2935782÷03 OYL -3,q062737÷03 OZL -1,5B09757+03
XS 1.38_1o58÷02 YS -q,868073_÷02 ZS 1.832727T+01 DX5 -_,3124109_03 OYS -7,4619218+02 OZS -1.5466603÷01

ALTS 5,R08735_÷3t LATS L.GS37377÷OC LONS "R.2037985+01 VRS 5.3665831÷03 PTR 3,0513262-02 AZR -9.0166101÷01

LIN 1.T893323÷92 LAN 1,69_0369+_1 LAP -_.7OOZ_$T÷OL LTS 1.251T_16÷03 LN5 T.SBq883_÷01 DEN -1.7152687÷01

TNETA -5.3787739-05 _ETA -B.9999952÷_I _ASS 3.6252597÷0# ORTX 0.000000_ DRTV -1.B60_000+01 DRTZ O,OOO00C_

In 9716_9_.2

CSM PLANE CHANGE BURN TERMINATION

23 JULY 1969 1 HRS_ 6 M[NS_ 25._99 SEES G°N.T. ===106, HRS_ 15. MtNS_ 13.087 SEES G,E,T, =8= T 1,06253635÷02 HRS

XL T,9_2_686+_2 YL -S,76_1179÷02 ZL -2.14_37÷02 DXL -3.2971113÷03 DYL -3,6966995+03 DZL -1.5972550_03

XS 1.3T12775+02 YS -q, 6693196+02 ZS lo6323107+01 DXS -5.3129788÷03 DYS -7,_172474+02 DZS -3,_172066÷01

ALTS 5,638785_÷01 tATS 1.053_97_÷_0 LONS -R,2_8976T÷0[ VRS 5,366612_÷03 PTR 3.053101_-02 AZR -9.036550T÷31

LIN 1.7608_56+_2 LAN 2,7102_R_+91 LAP --_.6_87992÷01 SNAS 9o9705256_02 ECCS 7.13_2060-06 PERS 1°9776567_30

RPS g.903_123÷,)_ APeS 9.9776390÷_2 BANS 1o7750303_2 INES 1,58_118_÷02 LTS 1.2517A15÷00 LNS 7,5_98691÷01

LTE _.59563_8+_0 LNE -7.31810_2+90 THETA 1o1399057-0A BETA -8,989C160+01 PROP 6°6_73633_01 BARE 5,2339162-C2

DFLV 1.8599931÷01 _ASS 3,6186123÷0_ PLCHN_-1°9925_25-O_
tt_t=_==_=tt==_=ttt==_tttt=t===_t==*=_t_===_8===t_===_t=_8$t_=ttttt=_=tt_t_==$t=_==_=8_=_=_=t_==t===_t=_=_t

I_ _71RJqq.2
CS_ 2_JD PASS _VER LUNAR LANDING SITE

_) J£1LY 196q l_ HRS, 2_ MINS, 2_,6_2 SEES G.M.T, *_12I. HRS_ 3_, WINS_ I0.191 SEES G,F.T. =_ T 1,21552631÷O2 HRS

XL 5,11_21_7+_2 YL 7,276926_÷e2 ZL 2.9_51489_02 DXL _.222504_÷03 DYL -3.0796651÷33 DZL -1.1_9805*_3

XS 9.9608523÷32 YS -2,338636_÷^1 ZS 6,509_7[+00 DXS -1,2831636+02 DYS -5o36388_0+03 OZS 9,8T9152_01

ALTS 5,7887_2÷91 tATS 3.7_29818-nl L_NS ll,3_9591÷0 _ VR5 5,}663312÷03 PTR -1.8535079-02 AIR -g.894596_+01
tiN 1.78676_9+02 LAN 1.81_89_a÷01

TRANS{ARTH INJECTION BURN INITIATION

2_ J_)LY I_69 3 HRSt 16 HINS, _3._87 SEES G._.T. _130. HRS9 25. NINS, _1.073 SEC5 G.E.T, _*= T 1.30_28376_2 H_S

XL -5.57019_3+02 YL -7.659@897+02 ZL -3,1276250÷_2 9XL -_,_337805+03 D¥L 2.83075[9÷03 DZL 1.3310686+03

XS -q.9556_33÷_2 YS _,0261893÷01 ZS -5.3590_86_03 DXS 2._502293+02 DYS 5.3555532÷03 DZS -1.03966_3÷0_
ALT5 _.691916_÷_I LATS -3.078_915-_I LONS l,TTBBb§le02 VRS 5.3608188÷03 PTR 2.O116566-C2 AZR -9.13?qO_O÷_l

LIN 1.7887_7_+h_ LAN 1.356173_01 LAP -1.0_79_69÷02 LTS 1.229_650÷00 LNS 6.25_1476÷01 OEq -2.2;7_9_1÷01

TH_TA -_.755_754÷q0 B_TA 1.59884T8+01 _ASS 3o6254823÷0_ DRTX 3.0353458+03 ORTY B,6651379+O2 DRTZ 2.9765J01+01

ID 371_099.2

T_ANSEARTH INJECTION BURN TERMINATION

2_ JJLV 1969 3 HRSt 19 MINS, 22.36_ SECS G.M,T. *=*lJO. HRS_ 28, HitS, 9.951 SEC$ G,E.T. === T 1.33_69_31_O2 HRS

XL -_,8810_Bb+_2 YL -6,7393915÷02 ZL -2,6780961+02 OXL -6,37_7515÷03 DYL _.T777611_03 OZL 2.7090865+03

XS -Q.7627712÷02 YS 2,0586966_02 ZS 1.62_62_6÷00 DXS 1.2969013÷03 DYS 8.2997296÷03 OZS 7,121_062+02

ALT5 5,1211977+31 LATS 9.3056283-02 LON5 1.6611602÷02 VRS 8._305757÷03 PTR 2.9999835÷00 AZR -8.61526_9÷31

tIN I.T51_2_I+_2 LAN 1,692110_+_2 LAP 1.7A18BT3+02 SNAS -2.O6539_8+O3 ECCS I._62912I÷00 PERS 5.8_68_I0+_

RPS g.gT_C,_2_+_2 APDS -5,1281939÷_3 RANS -1.7130619÷02 INCS 1,5&52706÷02 IN'P5 1.7_98_8_02 SEN 1,1369723÷02

RRVS 7._9E16÷01 LTS 1.229_290÷_0 LN5 6.2563_63_01 LTE 5,683896_÷00 LNE -6.62950S8÷00 THETA _.57_193_30

BETA 1._6_1_2÷01 PR_P 9.73306T_÷03 BARE q,B561739÷00 DELV 3.1567509÷03 NAB5 2.6551756÷04 PLCHNG 5,901153_+03
============================================================================================================================

ID _716_q_.2

=NTRY &NO TOUCHDOWN

26 J;JLY 19_q I_ HRS_ 25 NINS_ 28.382 5ECS G.M*T, _==193. HRSt ]_. HINS, 15.968 SECS G.E.T. === T 1.935711_2+O2 HRS

X 3.35396BI÷_3 Y 1._52087+3_ Z 5.32_9059÷_Z DX -1.9T_765_÷04 DY 2.0947212+0_ DZ 2,1606_39÷34

R 3.5()g_553+33 DEC 8,7269_7÷0G RA 2.8311870+01 V 3.6136_12+3_ PTH -6.50303_5÷09 AZ B.3808292÷01

ALT _.SRBRqJ_+91 LAT R.783759_+_0 LON |,6766917÷02 VE 3._966625+04 PTE -6,6813626÷90 AZE 4.9_96469+_)[
S_A 1.bI06_53+05 ECC q. TB_02_2-01 INC _.0030282÷01 RAN 1.T7710_9÷01 APF 2.6796651÷01 RP 3._64086_÷33

INHP _,_SB1R_e01 SEN 1._626n_R+n2 RBVS 8.5831163_01 RAN -B.9800199+01 DEN -2.851A052÷91 KAS 1.25_6757÷02

DES 1,9_57375÷_1 SPSPR 3.9196560+(13 DVRES 1.6396639÷03 PERNAD 1.3371061÷01 ENTDT 2.3333330-01 ENTRG 1.2_503,_n÷03

LATTD _.2199035+P1 LONT9 1.B_9q957÷32 AZTD 5.387_933+01 SEATO 1.8979_B6÷01 DTSUN 1.0639952_01

ID _71_99.2

CIRCUHLIJNAR PERICYNTHION

21 J_JLY 1969 [a HRS_ 46 MINS, 62.629 SEES G,_,T, =e= 76, HRS_ 55. MINS_ 30.207 SEES G.E,T. e=8 T 7,_925057_÷31 HRS

XL -g.3369676÷_2 YL -3.3100_21+02 ZL -1.6_58213+02 DXL -3.0223855÷03 DYL 7.0552762_03 OLL 3.3_96578+93

XS -a.gllOq63÷_2 YS 1.1695519÷92 ZS -1.0805871÷01 DXS 9.767662_÷0Z DYS 8.3206919÷03 DZS _.662910q÷02

ALT5 5.9551368+01 LATS -6.2035577-_1 LONS 1.7326997÷02 VRS 8.3905950+03 PTR 2.510232d_-05 AZR -8.861_061÷01

LIN 1.7676828+32 LAN 1.6226332+n2 LAP -_.76_2766÷00 LTS 1,2758703÷00 LN5 g.0830805÷01 DEN -1.02_1030÷01

SEN q.16_9262÷_1 RBVS q.75_387_÷_1 SMAS -2.1869012e%3 ECCS 1.6563740+00 INCS 1,5686635_02 RANS -1.7834067÷_2

APES -1.9655135÷01 RPS 9.980_88÷02 R_ 2.0761932÷05 DEWP 2.506_301÷00 RANP -I,T9525_1÷02

ID n71_C99.2

CIRCUML!JN&R _NTRY AN_ TOUCHDOWN

2_ JULY 1969 14 HRS, 29 NINS, 1.136 SEES G.N.T, _e_161, HRSe 37, _[NS_ _8.72_ SECS G.E.T, ee_ T 1._1630201÷02 HRS

X 3._777691+93 Y 1.6357058+02 Z -6,_219386÷02 DX -1o6569410+03 DY Z,2803144+0_ DZ 2.7989630÷0_

R 3.5095824÷03 DEC -7.23828_5÷3_ RA 2,6928189÷00 V 3.61_0589÷06 PTH -6.519965§+00 AZ 3,9533_22÷01

ALT 6.58329#g+91 LAT -7,28562T4÷00 LON 2*0329870÷02 VE 3.5185305+0_ PTE -6,7352976÷00 AZE 3.7585735÷01

S_A [,6_6_B8+35 ECC 9,78959L6-01 INC 5.08_2_05_1 RAN g,629_816+00 APF 3.8292806÷00 RP 3._638_60÷03

IN_P 2.31549|5÷91 RA_ -1,2_97468+02 DEN -2,6368L73_01 RAS 1,237S093÷02 OES 1,9826598÷01 SEN 1,1679902+02

RRVS 5.R383qR4÷91 PCRNAO 1,003|1S8e01 ENTOT 2.3333330-01 ENTRG 1.2B50000÷0] LATTD q.77B6109÷00 LONTD 2,16336_q÷02

AZTD 3.787512B÷_1 SEATD -1.00R2665+01 OTSUh -7,2q_2s63-O!
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10 0718|08,2

LAUNCH TINE t8 JULY 1969 18 HRS, | _INS, 47,366 SECS GoN,T,

LAUNCH AZINUTH 108, INJEETION OPPORTUNITY 2

|0 OTIB|OB.2

EARTH PARKING ORBIT INSERTION

IB JULY 1_6_ 1B HRS, 13 _INS) IG,8_q SECS G,H,T, *_ O, HPS, 11, _INS) 23,5|3 SECS GoE,T, *o_ T 1,8986_811-01HRS

X -2,9597337_03 Y 1,5725291+C3 Z l,l_ITT8#e03 OX -1,_033626_0_ OY -1,816076_0_ OZ -1,1267329+0;

ALT t,0122_67+02 LAT L,qOBnT53+_I LDN 3,0234L_5_02 V Z,5_67727+0_ PTH -1,8B62_49-07 AZ 1,1777379÷02

R 3,_39335e03 DEC |,8965575+'_1 RA 1,523t795+02 BAS 1,L792280_02 DES 2,0q66353_01 RAN 3,6967500+00

|NC 3,3200205+01 MASS 2,9B1312¢÷05

ID _1810_.2

_.5 M|NS PRIOR T_ TLI INITIATION

t8 JLILY 1_6q 22 H_S. 2 MTNS, 1Z.61_ SFCS G.N.T, _ ¢. HRS. O. _|NS, 25.Z53 SECS O.E.To _t T _.OOTOLTBI+00 HRS

X 3._3093_2_03 Y 2.229T3;5*_2 Z ;.3812B77÷_1 OX -1,5066209+0] OY 2,1378195÷0_ DZ 1°_02&019÷0_

ALT 9._02921+01 LAT 7,1_1A6;2-_1 LON 9,65228_q+_1 V 2,5813011÷0_ PTH 3.RBg2R2L-O2 AZ 5,679;280_1

_tt_i_e_e_*_iii_ei_i_i_t_*_ie_st_t_i_$t_tt_t_i_i_e_t_t_t_t_$t_i_

IO _718LOR.2

TR&NSLt_AR INJECTION INITIATION

IR JULY I9&Q 22 HRS) 5 MINSe _2._19 _ECS G.M.T. "'* _. HRS. 3. _INS, 55.2S3 SEES G.E.T, *_e T _.OO53_ROq+OU HRS

X 3.36953_7÷03 Y q._722174÷92 Z 5.221528q÷32 OX -7.7835680÷03 OY 2.031388I÷O_ DZ L.350963_+,3_

ALT 9,519_q9_÷_1 LAT 8.53965rg+gO LON 1,077336q÷02 V 2,$607575_ PTH _,3529881-02 AZ 5.777205_÷01

R 3.538R741+q3 DEC Ro4848411÷"O RA 1,57_1395÷01 RAS LoLBOB49_÷O2 DES 2,Uq_5555+0| RAN 2,5285129+_0

INC 3.3209405+_1 _SS 2,9212969+_5

_elt_teetleeeeeelet • e_t_i*leeee_ee_e_ * _it_e • Ittee_eeeeeele_ett_eeeelt_ee_l_tet_ee_t_e_t_ll_ee_e_t_eeee_eee_ee$_tt_lle

TRA_SLIINA_ INJECTION TErmINaTION

]8 J_LY I_69 22 H_S) 11 _INS, Z.3_7 SECS G.N.T. *i* _. HRS, q, _INS_ 14.941 SEES G.E.T. **i T 4.L5415019÷0_ HRS

X _,_.)3927÷_ Y 2.117_712+3_ Z I,3396183÷C3 OX -2. l_96eOS*q_ OY 2.3514030÷0_ DZ 1,5998492+_

ALT _.5765_4_+D2 LAT Z*I_ST3_B+_I L{_N 1.29q5064+02 V 3,56_721+0_ PTH 6,6396168+G0 AZ 6,3924379+_1

R 3.67J_55_+_3 D_C Z.133234_÷01 R_ 3.q15_222+C1 RAS 1.L8_865÷OZ DES 2.093_89_)31 OEM 7.0258q7_÷_0

S_ _.7_4362_i R_VS I.n727273+C2 _N 2.52q8095+33 INC 3.3239_0_÷n£ ECC 9.7537860-G1 S_A 1._423715÷_5

RP _,_51_203+?_ _PR 2.8172586+_i INtO 5.Lq_R379÷_3 COTLI -_.753716_-Ui DAZTLI _,OO30rOO HASS 1.3712252÷05

PROP I._51_717+_$

ID _7_8_C8.2

TRANSLilN6R INJECTION + 2 H_URS

I_ JILY lq_q " H_S* 11 _INS, 2.3) _ SECS G.q.T. ill 6, HRS, 9. NINS, 14.941 SECS G.E.T. i_ T 6,1S_15_L9÷0_ HRS

X -)._6799_+_ Y 4oT1_872L÷0_ Z 3.657041_÷03 OX -L,_0_439_04 OY -I.9RSZO_8÷03 DZ -9°_$59869÷02

ALT 1.7_76_t2+)_ LAT 9. R8732_9÷_E LON 2.276_229+02 V I.4173363*_ PTH 6.5_47334÷01 AZ L.Z186530+C>2

R 2.1320_7÷r4 DEC g._76_4_S÷0C' RA 1,67_2800+02 RAS 1.1817230+_2 DES 2,0qlqqTI*Ol

IO C7IRIOq,2

LUNAR U_IT INSERTION RURN INITIATION

2_ JIJLY LObq 2_ HQS, 3_ _INS, 56.939 SECS C.M.T. i== 7_. HRS, 35. MINSt 9.571 SEES G.E.T. li= T 7,4SB59_19÷01 HRS

XL -R. IIO7594÷P2 YL 15.65392_5+92 ZL -2.4_L6562÷C'2 OXL -3,9175715÷03 DYL 6._657407÷03 DZL 3.04C3RS_÷("_

XS -1.337_q57+_3 YS -1.5R2_358+02 IS -2,1094_85÷C1 DXS 2°_9_6397_01 OYS 8.3180022+03 DZS 3,2274461+02

ALTS _.I11264)+31 LATS 11.2304339÷n0 LONS -1.7136664÷32 VRS _.32429_5+03 PTR 19.I_4_R36÷00 AZR -_,TO_T1_O÷_[

LIN 1.7760321÷_2 L6N L.58o5974+_2 LAP g.67342_2÷0_ LTS 1,27S1931÷39 LNS q.0_04357÷01 DE _ -I.0446624÷01

THET& L.5051542+_1 BETA -1.73q)_53+02 MASS 9.SI_q_O_÷r_ ORTX -Z,92_647B÷03 DRTY -3.OLOlbOR÷02 ORTZ 4.803S65[+C1

)i_eellee_eteli_l*_i _._te*llteeillieliit_ie e_itli_etile_eleli_i_ili_llee_ieelilileelleeelti) eei_eeelli_lii_leei)_)i_l_

LUNAR _IT I_)SFRTION _URN TERMINATION

2| JllLY l_6q 29 _RS, 43 wINS, 4.372 SECS G.M.T. _i 74. HRS. _i* _INS) IT,U35 SECS G.E.T, )*_ T 7._68BO569_Ot HRS

XL -q. TIIR748÷_2 YL -2._71gG32÷_2 ZL -9.5631086÷(1 DXL -1°2_5220_+')) OYL _.972_63_÷G3 DZL [,g30L33g+_3

XS -_.526321q÷_2 YS 2.615_796+C2 ZS lI.354518_÷C1 DXS 1._290175÷03 DYS 5.3086600÷03 OZS -6.B933_60÷{!I

ALTS _,9loq°z_+01 LATS -7.77947C0-_1 LONS 1.6_79742+02 Vg$ 5.4980645÷0_ PTR L,4821PO6-O_ AZR -g,OT1646_+U1

LIN L.7_9_9_+_2 LAN 3.2_66311+C'1 LAP -9.qlR5699÷30 SMAS 1.052_942_0_ ECCS 5.2187167-02 PERS 2.145)969÷_0

RPS q,q7S675_+02 &POS 1.10742_9÷_3 _ANS 1,778341_÷0_ INCS 1,5858_08÷02 LTS 1o2751L05+90 LNS 9.0352374+31

LTE 3.117_4q÷qo LN_ -7.464384J+0_ THETA -9,843063T÷03 BETA -I,TO86335÷OZ PROP 2.3947342+04 BARC 2._8)3_1+0_

O_LV ?.936541_÷_3 WASS 7,1252062÷,_ PLCHhG-3.1376681 ÷0')

10 _7L8|08.2

CIRCULARIZATI_N RLIRN INITIATION

2_ JULY 196q _ HRS, 59 WINS, lq.39_ SECS G._.T. eli 78. HRS) 57° qINS, 32.02_ SECS G.E.T. eli T 7.89588957÷01 HRS

XL l_,$74_8_+02 YL -2,55_7515÷02 ZL -1,1_35_18+02 DXL -I,§34983_÷03 OYL 4,90773_0÷03 OZL 1o9009696÷03

XS -q.6583883÷_2 YS 2._q23523_n2 ZS -1.28q2363÷01 9XS L,3760797÷03 DYS 5.322q706÷_3 OZS -7.2564672_01

ALTS _,9_8803q+_I tATS -7._050422-CI LONS 1.655306b÷02 VBS 5.4984431÷03 PTR -I.5291679-02 AZR -9.0756_21÷01

tIN 1.7_qOq87÷q2 LAN 2.qB3351S÷C1 L& 0 1,3_32888÷0_ LTS 1,2718653÷0_ LNS 8,8177346÷01 OEM ll,151_515÷01

THET& 3,8741345-q| 8_TA |,8_00q_3+_2 MASS 7,L232663÷0_ DRTX -1,3850000_02 ORTY 0,0000000 DRTZ 0,0_0_000

eeeeeeeeieee_ee_eeeee_e_iie_eeeeeeeeeeee_eee_eeeeeeeeeeiee_e_eeeee_eee_e_eeieeeeei_eeeseee_e_eeee_eeeeee_e_ee_i_i_e_

ID _7|8108.2

CIRCULAR|ZATION BURN TERMINATION

2_ JULY |q6g (J HRS. 59 M[NS) 34,222 SECS G,N.T. Ill 78° HRS. $7, HINS, _6,8S6 SECS G,E,To ell T 7.8963C156+01 HRS

XL -g._110635+_2 YL -2,_362T8q÷02 ZL -1.0q76595+02 DXL -Lo6298389÷B3 OYL _,8_l_BL÷03 OZL 1o8606945÷03

XS -9,62_4086+_2 YS 2.620_078÷02 ZS 11,30&6137÷01 DXS 1._0B52_2÷03 DYS 5.L710871÷03 OZS -_.9833033+0|

ALTS 5,q_6775q÷_l LATS -7.504_617-01 LONS L,6_TbO_3+OZ VRS 5o3599_01÷03 PTR 3o50322_2-03 AZR -9,07_6493÷01

LIN 1,7R93987÷_2 LAN 2,983141S÷01 LAP -1o57_30_02 SMAS 9o97263_2÷02 ECCS 3,0_929_0--04 PERS 1,97_841÷3_

RPS q.q698933+02 APOS 9.975874q÷_2 BANS 1oT783117÷02 INCS 1.5858|6_÷02 LTS 1.27164Z0÷00 LNS 8o8175246÷01

LTE 3,354R152+00 LNE -7,479_919÷90 THETA -3,71395B0-01 BETA -1.8000000+02 PRDP 9,6664727+02 BARC 7.58875_6-01

DELV 1,3R59202÷q2 HASS 7,0236216÷0_ PLCHNG 6.97B8869-06
_eee_eiieeeee_eee)eeeeeeeiee_eeeeeee_e_eee_eeeeeeeeeeee_eee_eeeeeeeeteee_eeeeeeee_eeeeeeeeeeeeeeeeeeeeeeeeee_eee_eee_ee_e_
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I0 071810_.2

CS_ [ST PASS OVER LUNAR LANDING SITE

22 JULY [969 2[ H_St 36 MINS_ _1._72 SECS G.W.T. === 99. HRS_ 35. MINS, 3,703 SEES G.E.T. === T 9.958_620÷0[ HRS

XL 7o5698_05+02 YL 6.01312[2÷02 ZL 2,_7[T688÷0_ DXL 3°_890316"03 DYL -3,793735[÷03 DZL -[._3583_1÷03

XS 9._603_30*_2 YS -2.338S113÷01 ZS 6.50810_l÷0_ DXS -1.2051982+02 DYS -5.36_2183"03 DZS 9°32[_7[0,0[

ALTS 5.7836521÷_[ CATS 3,7_2630q-01 LONS -1°3_q559÷03 VRS 5.3665672÷03 PTR -2,_009822-02 AZR -8.9_0_620÷0[
LIN [.TRg3375÷02 LAN [o920177n*01 SEASV 1.0986007÷0[

ID 0718108.2

CSN PLANE CHANGE BURN INITIATION

23 JULY [q6q [ HRS_ 59 MINS, 51.969 SEES G,M.T. _**[O3, HRS. 58. MINS_ 4.582 S_ES G.E.T. *re T [,03967939÷02 MRS

XL 7.8983620÷02 YL -5.69620[3÷02 ZL -2.[[532_X+02 DXL -3.2582762,03 OYL -3.93269_l÷03 DZL -[.5917392÷03

XS 1.379970[+_2 YS -9.8663_[6÷32 ZS [.8338710÷01 DXS -5.313369[÷03 DYS -7._60A232_02 DZS -[.5S[5888÷01

ALTS _.79132_3÷_I LATS 1.054S793÷00 LONS -8.2037893÷0[ VRS 5.3655113÷03 PTR 2,T_O5956"-O2 AZR -9,O[6595S÷01

LIN [.T803235÷02 LAN 1,69_5_9[+01 LAP -3._775165÷0l LTS 1.250995_+00 LNS 7.5_5390÷01 DEM -[.7350138÷01

THETA -5.3787739-_5 RETA -q.9999868+0[ MASS 3.6329517_0_ DRTX 0.0000000 DRTY -[o_6_O00O+OI ORTZ 0.0390000

ID n718108.2

CSN PLAN_ CHANGE BURN TFRMINATION

23 JULY 1969 I HRS, 59 MINS, 52.971 SECS G.M.T, _=103. HRS_ 58. MINS_ 5.605 SEES G.E.T, _m$ T [.0396822_+02 HRS

XL 7. R92n782÷'32 YL -5.70,38G_6÷32 ZL -2.11_153÷02 DXL -3.2618_O]*03 DYL -3.9231417÷03 DZL -I.6380271+0_

XS 1.3710312÷02 YS -9o8675927_32 IS 1.833_532÷01 OXS -S.3139386÷03 DYS -To_156319÷02 OZS -3._201763_01

ACTS S°7913666÷_[ LATS 1.0643386÷_0 LONS -8.238980_÷0[ VRS 5.365S_08÷03 PTR 2.T_32668-02 AZR -9.0366775÷_1

LIN [.TaBB36_+32 LAN 2.709783_÷01 LAP -3._538_17+9[ SMAS 9,973S[35÷02 ECCS B,O_gg23T-04 PERS 1.977853[÷_

RPS _.9_2_873+72 APDS 9.9785397+_2 BANS 1.77_9_16÷02 INCS 1.58_O28_+02 LTS I.25099S6÷0C LNS 7.5_52_2+31

LTE _.637_601÷_P LNE -7.3037068÷n_ THETA -7.2570759-0_ BETA -8.9799930÷01 PROP 6.6615234÷01 BARE 5.2339162-C2
DELV 1.8_3_C82÷gI _ASS 3°626290[÷q_ PLCHhG-[.9922GSS-31

CS,_ _D P_S 0VLR L_INA_ LASSOING SITE

23 J!ILY |qBq 19 HRS, 17 _INS, 5_.22_ SEES G.M.T, ***121, HRS, 16. MINS, 2.862 SECS G.E.T. _=* T I°21267_62÷02 HRS

XL 5.3_T1_4÷32 YL 7.32T_158÷'_2 EL 3*30_891&÷02 DXL _o2_95890÷03 DYL -3.0_661T_÷03 DZL -1.1316978÷03

XS 9.q61_Ca_+3_ YS -2.3387_22÷01 ZS 6.51259_5÷03 OXS -1.2923086÷02 DYS -5.36356A3÷03 DZS 9.8771303÷01

ACTS 5.79_317_+_1 LATS 3.7_8123-_1 LONS -l.3_9_67_33 VRS 5.3663300÷03 PTR -2.83_5215-02 AZR -8.8965102÷G1
LIN 1,TR87764+92 LAN 1.8l#2Ol7+Ol

10 3718 108.2

TRANSEARTH INJECTION BURN INITIATION

2_ JULY 196g _ HRS, [_ uINS, 45.327 SEES G.M.T. =_130, HRS_ B° MINS, 57.959 SEES G.E.T. _ T [.331_9433_32 HRS

Xt -5.6_13922÷92 YL -7.587284R÷h2 ZL -3.|D2STTA+h2 DXL -_.393696T÷03 DYL 2.8555736÷03 DZL 1.0536755÷C'3

XS -_.0538647÷_2 YS 6.2315_65÷01 ZS -5.77586[_÷30 OXS 3.3278056+32 DYS 5.3498537÷03 DZS -I.DS_J27T÷_2

ALTS S.8_S@_[b*Ol LATS -3.3[81300-31 LONS 1.76_1T69_02 VRS 5.36[[36h÷03 RIP 2.9097258-_2 AZR -9.1372902÷Ol

LIN 1.7_87383÷_2 LAN 1.355138_÷_1 LAP 8.27791_8÷01 LTS [o2286875+03 LNS 6.2[2_870÷01 DEM -2.2636558÷01

THETA -4.9475815+30 BPTA 1._5_668+_1 MASS _,63_1&_2÷0_ DRTX 3.06[7776÷03 ORTY 8.661077T+02 DRTE 3.811105S÷O1

ID '71810P.2

TRANS_ARTH INJECTION BURN TERUlNATION

2_ J_LY 1969 _ HRS, 13 _INS, [S.5_2 SEES G,_,T, e_*[30, HRS_ l[, MINS, 28.173 SEES GoE,T. _e$ T 1.30191158÷02 HRS

XL -6._911_0_÷92 YL -6.6389795÷_2 ZL -2.6_1067[÷02 DXL -6.3135181+03 OYL _.8839509÷G3 OZL 2.7522539÷03

XS -9.729O983÷_2 YS 2.2922956÷32 ZS [.2788_3TeOD DXS 1._998_3_÷03 OYS 0.2926653÷03 DZS 7*[263192+02

ALTS 6.1143672+nl LATS 7.329_961-32 LONS [.667_33T+02 VRS _°_570890÷_3 PTR 2.9999623÷00 AZR -8.5[63_T3÷01
LIN 1.T515366÷32 LAN [o676379[_C2 LAP -_.9_T5519_03 S_AS -2.00[[375÷03 ECCS 1._9_3896÷09 PERS 5.6238_21÷03

RPS 9.973_6+_2 APOS -6,9996205÷_3 R_NS -1.71A8932+02 INCS 1.54_7631÷02 INMPS 1.7659276÷02 SEN 1,1118491+92
RnVS 7o536_679_31 LTS 1°22865n7÷30 LNS 6.2133652_01 LTE 5.7150756+03 LNE -6.5960803+00 THETA 4._88_109÷00

B_TA 9o9_6_206+h_ PROP 9.7902256÷03 BARE 9.659870[÷00 OELV 3._021_9÷03 MASS 2.65_1376_0_ PLCHNG 5.87g8283÷00

ID 3718108,2

ENTRY AN_ T_UCMDOWN

26 JULY 196_ IR HRS, 26 MINS_ 5[.389 SEES G.M.T. _[92. HES_ 2_, MINS_ 4.02[ SEES 0°E,T, e_e T [.92_1778_÷02 HRS

X 3,_43755_÷'3 V I°66313_3+_3 Z 5.3_83183÷02 OX -[.99293_3÷0_ DY 2._82B_2÷OA OZ 2.[301733÷04

R 3.5_g_882÷_3 DEC 8,765_015÷_0 RA 2.8652_8T÷0[ V 3.61_2985÷0_ PTH -6,5300365÷00 AZ 5.0_130(1_÷01

ALT _*S_2396_÷h[ LAT 0.0228_62÷00 LON 1.6766308÷02 VE 3._97322[+0_ PTE -6.6811662÷00 AZE 4.9205886+01

SMA [.5625939÷05 ECC 9._q[6_T-Cl INC _.00_0885÷01 RAN 1.806379_÷01 APF 2.6853359÷01 RP 3°_6_362+03

INWP 1.576571_÷_1 SEH l._62738T÷_2 RBVS 8.61595S9÷01 RAM -8.9783808÷01 OEM -2°85138S1÷01 RAS 1.25888S1÷02

DES 1.9356861÷01 S_SPP 3o9092761+r3 DVRES 1.6356561,03 PERNAD [.0593981÷01 ENTDT 2.3333330-01 ENTRG [.2BShO00÷03
L_TT0 2.223_012÷_[ LONTD 1.8_99991÷32 AZTO 5.389398_+01 SEATO 1.9299693÷0[ OTSUN [.051598[÷01

ID C7IRIORo2
CIRCUMLUNAR PERICYNTHION

2l JIILY 1969 20 HRS. 60 MINS, [_.578 SEES G._.T, e== 7_. HRS_ 38° RINSe 27.2[1 SEES G°EoT. eee T T._6_J8920÷Ol HRS

XL -qo2590332÷02 YL -3.413613a÷02 ZL -[.ATlOT77_02 DXL -3.1217070÷03 OYL 7.0797853÷03 DZL 3.2213222÷03

XS -9.9129_98+_2 YS 1.132_218÷02 _S -1.1127561,01 DXS 9._857166÷02 OYS 8.3367828*03 DZS 3.3781665+02

ALTS 5,9310738÷01 LATS -6o3897736-_1 LONS [,7368298÷02 VRS 8°39737[7÷03 PTR 1.61[09T_'_'05 A?R -8. T69_298÷_1

LIN 1.776_3lT÷02 LAN 1.5802996÷C.2 LAP 2.0952697_03 LTS 1.2751488÷00 LNS 9.0376398÷0[ DEM -1.0_60992÷01

SEM R.2_q946_+01 RBVS 9.6876261+_1 SPAS -2o1703_39+03 ECCS 1._597532÷00 INCS 1oS56911_÷02 RANS -1.7903227+02

APFS -2._986228÷01 RPS 9,9780_2_÷32 R_ 2,0751287÷0S DEeP 2.5596020+00 RAMP -1,7931065+02

ID _718108,2

CIRCUMLUNAR ENTRY AN0 TOUCHDOWN

2_ JULY [969 15 HRS_ 2T MINSt 15, B12 SEES G.MoT, _em161. HRS_ 25. MINS, 28.665 SEES G,E.T. _ T [,4162_568÷02 HRS

X 3._67561[÷03 Y 2.95788SR÷02 Z -_.53_7562÷02 DX -1o81322T1÷03 OY 2.0S9_313÷06 OZ 2.96A2S23÷0_

R 3.509ST_I÷q3 DEC -7._260020*00 RA _.8756201÷00 V 3.613990[÷06 PTH -6.1726932÷00 AZ 3.51268_5÷01

ALT 6.5_3_231÷01 LAT -T.4725314÷00 LON 1*?087869÷02 VE 3.5Z80487÷06 PTE -6.3643320,00 AZE 3.3368643÷0[
SWA 1.64017_3÷0S ECC 9.788524_-_1 INC 5.3210395÷0[ RAN [.0069608÷0[ APF 3.A27_913÷00 RP 3.4685606÷03

INMP 2o766675_÷0[ RAW -1.Z_36_95÷02 DEM -2.68_8823_01 RAS to2379097÷02 DES 1,9818057÷01 SEH 1.[T33397÷02
R_VS 6.0336633_31 PERNAD 9.9566603÷00 ENTDT 2.3333330-01 ENTRG h2830000÷03 LATTO 1.05§5528÷0[ LONTD 2.02S6999_02

AZTO 3,338q033+_1 SEATO -q, OB25152÷O0 DTSU_ -6.5B6_637-0[
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TABLE 111.- SUMMARY OF MISSIONS FOR JULY 38 LAUNCH WINDOW- Concluded

(b) Mission parameters across launch azimuth range (72 ° - 108 °)

LAUNCH TIME

LAI

72.

Bl.

90.
nq.

I08.

OAY MONTH YEAR HRS MINS SECS

18 JULY 1969 13 37 54.348

18 JULY 1969 14 31 .T84

18 JULY 1969 15 37 31.508

18 JULY 1969 16 51 12.411

IR JULY 1969 18 1 47.366

EARTH PARKING ORBIT INSERTION

$5 G*M*T* 55 G*EeT* 5=

LAZ DAY MONTH HRS MINS SECS HRS MINS SECS

72.

81.

90.

99.

MASS LAT LON

18 JULY 13 49 18.890 O. 11. 24.042

18 JULY 14 42 22.111 O. 11. 21.326

IR JULY 15 48 51.836 O. 11. 20.328

18 JULY 17 2 33.465 O. ll* 21.058

18 JULY 18 13 10.879 0. ll* 23.513

2.98882*05 3.2839+01 3.0581,02

2.97165*05 2.9285÷01 3.0555+02
2.97646+05 2.5794+01 3*048_+02

2.97298+05 2.2388+01 3.0377+02

2.96131*05 1.9081+91 3.0234*02

3.5 NINS PRIOR TO TL[ INITIATION

** G,E,T* SECS $=LAZ 3PP HRS MINS _LT

T2. l 2. 48. t.42_

81. 1 2. 43. 11.333

90. 1 2. 39= 40.394

99. 1 2. 35. 52.037

lOB. l 2. 32. 22.644

72. 2 4. 14. 8.755

81. 2 4. 11. 19.802

9_. 2 _. T. 48.509

99. 2 4. 3. 58.150

1_5. 2 4. O. 25.253

LAT LCN V PTH AZ

9,8732+01 -3.6350-01 1.7949*U2 2.5588_÷04 2.8035-02 5.T233+0t

9.7724+0t 6.7903-01 1.6646+02 Z.55936804 3, 8294--02 6.0356+01

9.6500+C1 1.2230+00 1,5087+02 2.58005+04 4.4582-02 6.1401+01

9.5275÷01 1.120B+O0 1.3417+02 2, _6076+04 4, 4665-02 6.0tZA+Ot

9._3_A÷91 4.6845-0t 1,1868÷02 2.5&129+04 3,9226-02 5.6790+01
9.8_99+Cl -1.0731-01 1.5T34+02 2,55887÷04 2.8017-02 5.7231+01

9.7700501 1.0297+00 1.4450+02 2.55938+04 3.8261-OZ 6,036_+01

9.6_89÷01 1,6005+00 1.2898+02 2.56008+04 4.4527-02 6.1418+Cl

9,5252+0t 1,4686+00 1.12Zl+02 2.56O77+04 4.4515-02 6,0139+01
9.4303+01 ?.1415-0t 9.6523+01 2._6130+04 3.8893-02 5.6794+D1

TRANSLUNAR INJECTION INITIATION

Opo=*DAY _.M.T. ** G.E,T, 5e _ELTa T FROM EPOI =5LaZ MONTH HRS MINS SECS HRS NINS SECS HRS MINS SECS NASS LAT tON AZ

72. l 18 JULY lb 27 25.772 2. 49. 31.424

81. 1 1_ JULY 17 17 42.117 2* 46. 41.333

93* 1 IR JULY 18 _0 41.901 2. 43. 10.394

qg. l 1R JUlY 19 30 34.448 2. 39. 22.937

108. t 18 JULY 29 37 40.01C 2. 35. 52*644

7_. 2 18 JULY 17 _5 _3.103 4. 1T* 38*755

81* ? 18 JULY 18 45 _0.58_ 4. 14. &9.802

99. 2 19 JULY 10 48 50.017 4. It. 18.509

qg. 2 18 JULY 23 58 40.860 4. T. 28.150

108. 2 18 JULY 22 5 42.619 4. 3. 55.253

2. 38, 7.382 2.92604+U5 7.3772+OG 1.9071+02 8.7975+31
2. 35. 20.006 2.93914*05 7.7280+00 1.7810+02 6.1276+01

2. 31. 50,065 2.94429+05 8.0346+00 1.6266+02 b.2425+01

2* 28. .983 2.94118+05 8.219l+00 1.4581+02 _.1148+01

2. 24. 29.131 2.92985+05 8.3004+00 1.2989+02 5.77t6+01

4. 6. 14.713 2.91747*05 7.6282+00 1.6855+02 5.8n27+01

4. 3. 28.475 2.93057+05 8.3_92+00 1.5615+02 6.1361+01

3* 59* 58.180 2.93572+05 8.3989+00 1.4078+02 6,2526+01

3. 56. 7.095 2.93262+05 8.5553+00 1.2388+02 6.1236+01

3. 52. 31.740 2.92130*05 8.5397+00 1.0773+02 5.T772*01

TRANSLUNAR INJECTION CUTOFF

$* G*M*T.

LAZ OPP DAY MONTH H_S MINS SEC5

55 _.E.T. $$
MRS MINS SECS DTBURNISEC) MASS PROP USED ENERGY PLCHNG

72. l 18 JULY 16 32 46.494 2. 54. 52.146

81. 1 18 JULY 17 23 4.070 2. 52. 3.286

9r. 1 18 JULY 18 26 4.381 2. 48. 32.873
9q* t 18 JULY 19 35 56.708 2. 44. 64*298

108. 1 18 JULY 20 43 1.305 2. 41. 13.940

72. 2 18 JULY le 0 52.243 4. 22. 5T.895

81. 2 18 JULY 18 51 11.182 4. 20. 10.398

90. 2 18 JULY lq 54 11.208 4. lb. 39*700

qq. 2 18 JULY 21 4 1*451 4* 12. 49*040

fOR. 2 18 JULY 22 11 2.30T 4. 9. 14.941

3.2072+02 1.37095+05 1.55509*05 -4.7493-01 1.1327+09

3.2195+02 1.37809+05 1.56106+05 -4.7578-01 g.0936-01

3.2248*02 1.38068,05 1.56361+05 -4.7618-01 8.2895-01

3,2226+02 1.3T863+05 1.56255+05 -4.7618-01 9.2181-01

3.2130"02 1.3Tlqq*o5 1.55787+05 -4.7561-01 t.153T+O0
3.1914_02 1.37005+05 1.54742+05 -4.7460-01 0.0030

3.2060*02 h37610+05 1.55448*05 -4.T56T-Ol O. O000
3.2119"02 1.3T836+05 1.55737+05 -4.7628-01 0.0000

3.2089+02 h3TbTl+OS 1.55_91505 -4.T61R-Ol 0.0000

3o1959+02 1.37123+05 1,S500T*O5 -4.7537-01 O. O000



63

TRANSLUNAR INJECTION CUTOFF - CONCLUDED

LAZ _RP ALT LAT LCN V PTH AZ INMP

72. I

Bl. 1

90. I

99* I

108. I

72. 2

81. 2

qO. 2

99, 2

108. 2

1.6R05÷02 2,0209÷01 2,1277÷02 3.55q81*04 7.0013+00 6.4785÷01 3.5559÷00

1,6602÷02 1.9277÷01 2.0095*02 3.56073+04 6,9254÷00 6.7925÷01 6,6278-01

1.6460÷02 1.9114"01 1.857g÷02 3.56141÷04 6.9045÷00 6.9092*01 5.7177-01

1.6604÷02 1.9796"01 1.6674÷02 3,56173÷04 6.9611÷09 6.8061÷01 T.2823-_1

1.6652+02 2.1195÷01 1.5212+02 3.56161÷04 7.0309"00 6,4975+01 6.0825+00

1.6137+02 2.0683+01 1.9051"02 3.5631g+0A 6.6212÷00 6.3758÷01 6.5709÷00

1,6100÷92 1.9603÷01 1,7893"02 3.56326*06 6.6513÷00 6.7205÷01 1.2562+00

1.6013+02 1,9650÷01 1.6386÷02 3.56366÷04 6*6650÷00 6*8681÷01 1.5686-01

1.5892÷02 2.0116÷01 1.4673*02 3.56631÷06 6.6613÷00 6.7310+01 1.5278÷n0

1.5766+02 2.1457÷01 1.2985+32 3.56_0T÷04 6.6396÷00 6.3926÷91 5.1088÷OD

TRANSLUNAR INJECTION CUTOFF + 2 HOURS

** G.E.T. SFCS =tLAZ 7PP HRS MINS ALT LAT LON V PTH AZ

72, 1 4. 54. 52o166

81. 1 _, 52. 3.2R5

9 _ • 1 4. 68. 32.q73
O9, 1 4, 44, 44.29R

1 _R • l 4, 41. 13,q4'_

72, 2 6. 22. 5?.895
81, 2 6. 20, 10*398

q_. 2 6, lb, 3q,7),_

_9. Z _. 12, 49,C40
1n_ , 2 6, q, 14,q41

1.78q0+_4 1.0_87+01 3.0934÷02 1.41683÷_4 6.5036÷01 1.2025+02

I°7885+n4 8°4594÷0_ 2.9620+02 1.41681+04 6.5033+01 1.1775+02

1.7qB4+n4 7.6264+0_ 2.8060÷02 1.41678÷n4 6.$035+01 1.1698÷02

1.7887+04 8.0782÷nD 2.6399÷02 1.41672÷04 6.5042+01 I°I811+02

1.78q4+_4 9._706+0_ 2.4872+02 1.41667+04 6.5053÷01 1.2_g4+02

1.7_74+0_ _._604101 2._824_Z _.41?_6÷04 _._81÷31 1.2iI_2

1.7B73+n4 8.5638÷30 2.7500÷92 1.41726+n4 6.5030+01 1.1849+C2

1.7874+_4 7.6R53+_q 2.598B÷02 1°41716÷04 6.5032+01 1.1765+02

1.7675+C4 8.1B2g÷_C 2.4282+92 1.4171q÷04 6.5038+31 I°1885÷02

1.7876÷C4 9.R873+3 _ 2.2764÷02 1.41734÷n4 6.5047÷ni 1.2187÷02

LUNAR ORBIT INSFRTION BURN INITIATION

** G._.T. == G.E.T. *_ DELTA T FROM TLI ** LOI TARGET PARAMETERS **

LAZ '3PP DAY MONTH HRS WINS SECS HRS MINS SECS HRS MINS SECS MASS DRTX DRTY DRTZ

72. 1 21 JHLY 15 24 44.317 78. 46. 49.966 70. 51. 57.824 9,51994+04 -2.9188+03 -3,7629+02 -2.2550+01

91, 1 21 JULY 16 1_ 39,_g2 7_. 47, 38.406 70, 55, 35.123 9.51994÷04 -2.q205+03 -4°3554÷02 -1.1282+01

9q, 1 21 JULY 17 19 50,TOT 7], 42, 19,198 70. 53. 46.328 9,51994+04 -2.9212÷03 -4.4968+02 1.7745÷01

9g. _ 21 JULY 18 22 40,365 73. 31, 27.952 73. 46. 43.656 9.519q6+04 -2.9221+03 -4.1375+02 -_°9307+01

In_. 1 21 JULY Ig 17 32.428 73. 15, 45°061 7q, 34, 31,122 9.51996+04 -2,9196_03 -3°3437+02 5.7425÷01
72, 2 21 JULY 16 44 52°060 75, 6. 57.710 70, 48. 59.816 9,51994+04 -2.9193+03 -3°4354+_2 -2°6965÷C1

ql° 2 21 JULY 17 39 27.636 75, 9. 26.M51 70° 48, 16.456 9.51994÷06 -2.9206+03 -6,0754÷02 -4,23q2+01

_. 2 21 JULY 18 41 16,769 75, 3, 45.261 70, 47. 5.563 9,51994+04 -2.9222+03 -4,2327+02 -5.369_+01

99, 2 21 JULY 19 43 21,619 74. 52, 9,205 70. 39, 20.165 g°51996+04 -2°9220+03 -3.8551+02 -4.r672÷Jl

108, 2 21 JULY 20 36 56.939 74, _5, 9,571 70. 25. 56,631 9,51994+06 -2,9206+03 -3.0132÷32 4,8336+01

LUNAR ORBIT INSERTION BURN INITIATION - CONCLUDED

SELENOGRAPHIC POLAR COORDINATES
LA_ _PP ALTS LATS LONS VRS PTR AZR

72. 1

96. 1

99. 1

I08. 1

72. 2

_l. 2

90. 2
gO. 2

lOB. 2

8.1445÷_I -I._363+0 _ -I.T124+32 8.31508÷03 -9.1693+00 -8.7191+DI

8.2233+01 -I.5959+C _ -1.7113+32 _.30q92+33 --9.3252+00 -8.6596+01

8,240T+01 -1,6342+0n -1.7106+32 8,30946+_3 -9,3632+00 -8.6654+01

B.2_q2+01 -1,53T1+00 -1.711D+02 8,31275+33 -9,2925÷00 -8,6815*01

q.125C÷_1 -1,3217+_ -1.7117÷02 8.32_68+33 -9.1394÷00 -8.7614+01

B.1331+01 -1.345T_0_ -1.7115÷02 8.31_31+33 -9,1777+00 -8.7522÷01

8,lOST+C1 -l,51B3+nq -I,7104÷_2 8.31307+33 -9.3233+00 -8,6879÷01

5,2383+_1 -1,5612+_n -1.7100+02 8,31144+03 -9.3668+00 -B.6720+01

_,2329+01 -1.4590+G0 -1,T1_5+O2 8.31527+33 -9.2776+00 -B,710O*Ol

8.1113÷01 -1.2304,00 -I.710T÷32 8.32630+33 -9.1445+00 -8.7947+01



LUNAR ORRrT INSERT|ON 8URN TERM|NATrON

_oo=*DAy G.M.T. Se G.E.T. _=LAZ MONTH HRS MINS SEE S HRS M[NS SECS DTBURN(SECI M ASS PROP USED DELV PLCHNG

72. 1 21 JULY 15 30 52.452 73. 52. 58°|04

||* 1 21 JULY [6 24 48.]8_ 7]. 53. 47.594

W. 1 21 JULY 17 26 .195 73. 48. 28.685

qq. t 21 JULY 18 28 69.442 73. 37. 37.031

tog. | 21 JULY 19 23 40.148 73. 21. 52.780

72. 2 21 JULY 14 50 5q.8lR 75. 13. 5.468

8|, 2 21 JULY 17 45 36.434 75. 14. 35.648

90. 2 21 JULY |R 47 25.995 75. 9. 54.486

o_. 2 2t JULY 18 4g 30.268 74. 58. |7.834

108. 2 Z| JULY 2_ 43 4.372 74. 41. 17.3_5

3._814_02 7.12062+04 2.3993÷04 2.9431+03 -3.9202+00

3.6919÷02 7.11376÷04 2.4062+04 2,9528+03 -4.5388÷00

3.6949+02 7,11181-04 2.40_1÷04 2.9556÷03 -4.6863_0_

3.6908+02 7.11449+04 2.40_5+04 2.9518+03 -4.3113÷00
3,6772+02 7.12333+04 Z.3966_04 Z.9_92+03 -3.4827+00

3.6776+02 7.12308÷06 2,396q+04 2.q396_03 -3.5780+q0

3.6880+02 7.11631÷_4 2.40_6+04 2.9692÷03 -4.2454+J0

3.6912÷02 7.11352÷04 2.4064÷04 2.q532.C3 -4.41_5_3C

3.6863÷02 7.1174|÷0_ 2,4025+04 2.9476_03 -4.0167_0C

3,67_3÷_2 7.12521+04 2.3967+04 2.9365+03 -3.1377÷3C

LUNAR ORBIT INS_PTInN _URN TERMINATION - CONCLUDED

=$ SELENOGRAPNIC POLAR COORDINATES $$

LAZ l_p ALTS tATS tON5 VPS PTR AZR RPS APOS

72. _ 6.1242+_1 -_.7853-0| 1.e463+02 5._87|7÷03 8.3423-3| -9.D714_31 9.9755+02 1.1375÷03

81. 1 6.3353+0l -T.7801-_1 L.6471÷_2 _.4916Z÷03 5.0DS4-01 -q.0715÷0| 9.98_4÷02 1.106B÷_3
g_. 1 5.8371+01 -7.7765-_| 1.6473_02 5.49688÷03 |.5218-01 -g.07|5÷01 g.9778+02 1.1_72_C3

g_. | b.1827÷01 -7.7791-01 L.6473_32 8.48380_3 1.C873+30 -g.0715÷01 g.9681÷02 1.1C83÷_3

1_8. 1 5.q_2_1 -7.7922-01 1.o4_g_32 8.49866_03 5.3314-32 -9.0715+0| 9.9751+02 1.1075÷03

72. 2 6.1181+31 -?.7848-0| 1.4473÷32 5.48752÷03 8.6438-01 -q.n718÷01 g.8733÷02 1.1077÷03

81. 2 6.0_÷_1 -7.773_-01 1.4479÷02 5.48843_03 8.2_60-01 -g.0714+01 _.8734+82 1.1077÷D3

_. 2 4.13_7÷_1 -7.7641-_1 1.6_R2_02 5.48641÷33 8.8540-01 -g.0714+01 9.8742+02 1.1074÷_3

99. _ _.1434+_1 -7.7731-_1 1o4479÷02 5.4_613_3 8.7584-01 -g.u714÷01 9.9751+02 1o1075÷C3

1_. 2 5.q140+_t -7.778_-_1 1.4_q_32 5.49806_D3 1.4621-0| -9.U714_01 9.8757_02 1.1074+33

C[RCULARIZAT|_N 8URN INITIATION

m* G.M*To _* G.E.T, *_ DELTA T FROM LOI =* t* CIRCULARXZATION TARGET PARAMETERS *=

LAZ hop _AY MONTH HRS MINS SECS HRS M[NS SECS HRS M[NS SECS MASS O_TX DRTY DRTZ

72. 1 21 JULY 1g 42 32.873 78. _. 38.624

_1. ] 2_ JULY 2 _ 3_ 25.047 78. 7. 24.260

g_. | 21 JULY 2l 42 12.735 78. 4. 41.226

gg. | 21 JULY 22 39 4.862 77. 47. 52.551

1_. | 21 J_LY 23 40 31.984 77. 38. 44.587

72. 2 21 JULY 21 2 35.614 78. Z4. 41.Z66

_1. 2 21 JULY 21 _7 23.355 79. 26. Z2.57_

_. _ 21 JULY 22 58 47.487 78. 2|. 16.188

gq. 2 22 JULY _ 0 83.449 79. g. 41.036

1_. 2 22 JULY _ 5_ 18.3_4 78. 57. 32._2_

4. 11. 4O.Slg 7.11548÷04 -1.3850+32 0.00C3 _.OOqO

4. 13. 36.665 7.|0882+04 -1.3784+G2 0.00_0 D.O_O0

4. 14. 12.541 7.10687÷04 -1.3850+02 O.OCO0 _.OOO3

_. 10. 18.518 7.10955÷04 -1.385_÷02 O.OC_ O.G_O0

4. 16. 51.806 7.1183g÷04 -|.3850+02 O.OOnO O.On_

4. 11. 35.798 7.1181_÷04 -1.3795+02 O.OCO0 0.0000

_. 11. 46o822 7.1||37+04 -l.3770÷C2 0.0000 -6.5893-01

4. |1. 21.705 7.10858+04 -1.3771÷02 0.0039 -6.402n-_1

4. 11. 23.202 7.|1247+04 -1.3850,02 U.O000 0._0_

4. 1_. 15.018 7.12027-04 -1.3_50÷_2 D._930 0.0000

CIRCULARIZAT|ON 8URN INITIATION - CONCLUDEO

SELENCGRAPH[C POLAR COORDINATES

tA_ 3_P ALTS tATS L_NS VRS PTR AZR

72. 1
Rl. |

93. l

qg. l

138. l

72. 2

81. 2

90. 2

gg. 2

lO_. 2

_.98;6+'1 -5.3373-01 1.7953÷n2 5.;8864÷03 -1.5333-02 -9.D912+01

5.8571÷3_ -6,2618-01 |.7360÷02 5.48573+D3 -5.2292-02 -9.0852"01
5.q_93÷01 -7.385Z'0| 1.456_÷n2 8.4_729_03 -1.5225-02 -9.0757÷01

5.8402÷_1 -4.5829-01 -I.7574÷_2 5.80_18÷03 -I,5513-02 -9.0852÷0|

5.g_[2÷01 -7.6656-01 1.6351÷02 5,4q873_33 -1.5309-02 -9,0730÷0|

5.8_30+0| -5.2795_01 1.83_0÷02 5,4898D+33 -4.3884-04 -g.0916÷01

5.8_62+01 -5.3592-_1 1.7946+02 5._9959÷03 -_,1987-02 -q.081|÷01

5.8813÷_1 -5.1463-01 -1.7921÷_2 5.49832÷03 -I.1643-02 -9.0923÷01

5.901Z*_I -5.1683-01 -1.7_33_02 5._9878÷D3 -1.5389-02 -q,0922÷01

5.qqbq+n| -7.405_01 1.6553÷02 8,48844+03 -1.5291-02 -q,0756÷01



65

CIRCULARIZATION BURN TERMINATION

*t G,M.T. *s G,E,T,

LAZ O_P DAY MONTH HRS WINS SECS HRS wINS SECS

es

DTBURN(SEC| NASS PROP USED DELV PLCHNG

72. ! 21 JULY Lq 42 47,792 78. 4o 53,441

F1, 1 21 JULY 20 38 39°78E 78, T. 38,995

qO, 1 21 JULY 21 42 27.536 78. 4° 56,027

99° 1 21 JULY 22 39 19.768 77. 48, 7,355

10_, 1 21 JULY 23 40 46.778 77. 38° 59.412

72° 2 21 JULY 21 2 50,380 79, 24° 56.929

81. 2 21 JULY 21 57 39.080 79, 26. 37.295

90° 2 21 JULY 22 59 2°418 79. 21° 30,907

99. 2 22 JULY 0 1 8,261 79. g. 55.847

I_8° 2 22 JULY C 59 34.222 78. 57. 46,856

1.4818÷01 7.01910+94 9.6583÷C2 1.3850÷02 4.1484-06

1°6735÷01 7.01279+04 9°603l÷02 1°3784,02 4.1409-06

I,6801+01 7,01041÷04 9°6463"02 h3850"02 4.8555-06

1._804÷01 7.01305"04 9.6499÷02 1,3850÷02 3.4893-06

1.4825÷01 7°02177÷04 9°6619+02 1.3850÷02 4.9863-06

I,_763÷0l 7,02191÷04 9.6237÷02 1.3796÷02 3.5796-06

I,4725÷01 7,01539+04 9°5974.02 1.3771÷O2 3,5516-Ub

1°4718÷01 7°01264÷04 9.5943÷02 1.3772÷02 3.8055-06

Io4811÷0| 7.01593÷04 9.6538+02 1o3850÷02 3,5516-06

1o4832+01 7.02362+04 9.6645*02 1.3850÷02 4,9789-06

CIRCULARIIATION BIJR_ TERNINATION -CONCLUOEO

*_ SELENOGRAPHIC POLAR CCCgDINATES

LAZ _Dp ALTS tATS LONS VRS PTR

72. I

l_q, I

72. 2

@l. 2

9C. 2

99. 2

13A. 2

AZR

5.9C4b+C1 -5.4579-01 1.7887_02 5.36_14.03 3.5329-03 -9,09_5+01
5.9562+01 -6.3738-_I 1.7284*U2 5.35794+03 -3.4882-02 -9.0843+01

5,9293+_I -7.484_-01 1.64_4+02 5.35878+_3 3.3732-03 -Q.0747+01

_,_2*C! -4.?C89-¢I -L.7_52_02 5.36368+93 3.79!B-03 -9_C946"0!
5.gCl2+ml -7.7619-01 1.6275÷32 5°36023+03 3°5234-03 °9o0720.01

5.8833*0! -5.4C03-CI 1,7_24÷_2 5.36183+03 1.8920-02 -9.0999*01

5,_863+01 -5.478_-01 1.7A71+02 5.36188+_3 1.4105-02 -9.'9_4+01

_._gl4*Ol -5.2676-mi -1.7996÷_2 5.36160+93 1.4169-02 -9,')916+01
5.gOll+_l -5.2902-01 Io7991÷92 5.36028÷J3 3.5017-03 -9.0915*01

5. qn_8+0! -7.5C49-_I 1,6477+_2 5.35994+93 3.5032-03 -9._746+01

CSM LUNAR LANDING SITE PASS

_ G.M.T, $_ q.E.T. _l DELTA T FREM LO[ _i

LAZ n_o DAY _NTH HRS WINS SFCS HRS MI_S SECS HRS WINS SECS tATS LONS AZR SEA

72. 1 22 JULY 16 24 43.981 98. _6, 49.630 24° 53. 51.525 3,7413-01 -1.3449+0C -8.9308+01 0,3367*00

_I. 1 22 JULY 17 18 57.853 98, 47. 57.069 24° 54. 9.474 3.7369-01 -1.345_÷00 -8.9OOb*Ol 8o7967_00

90. l 22 JULY I_ 19 47.765 98. 42. 16.256 24. 53. 47.570 3,7358-01 -1.3450+00 -8.9906+01 9.3127*_0

99. ! 22 JULY 19 _2 50.7C9 98. 31. 38.297 24. 54. 1.265 3.7372-91 -1.3450+00 -8.9_08+01 9.8474+0J

138, l 22 JULY 29 17 24.047 98. 15. 36.681 24. 53. 43.900 3.7423-01 -1.3453+C0 -8.9905+01 1.031_*31

72. 2 22 JULY 17 45 17.772 lO0, 7. 23.422 24. 54. 17.954 3.741_-01 -I,3450+0C -8o9_5+_I 9._201+03

81. ? _2 JULY 1_ 40 3.684 lOG. 9. 2*900 24. 5_. 27.252 3o7365-01 -1.3450+00 -8. g006+]I 9.4A46+03

o_. 2 22 JULY 19 41 53.883 IO0. 4, 22.374 24. 54, 27.890 3.7359-01 -1.3450+00 -8.9_06+01 L.0309+01

9Q. 2 22 JULY 20 43 23.286 99. 52. 10.873 24. 53, 53.039 3.7387-01 -1.345_+00 -A. qoo5+3L 1.0531+Jl
I"q. _ _2 JULY 2l 35 51,_72 99. 35. 3.703 24, 53° 46°698 3.7426-01 -1.3_50+00 -8.93C5+91 l,Og_4*]l

LUNA_ _RBIT PLANE CHANGE BURN INITIATION

** G.M,T. ** _,E.T. *$ DELTA T FRCW LOI *$

LAZ _o_ DAY _NTH HRS _INS SECS HRS WINS SFCS HRS WINS SECS MASS

** LOPC TARGET PARAMETERS **
ORTX DRTY O RTZ

72. l 22 JULY ?0 47 45.48_ 1(3. 9. 51.130 2_. 16. 53°025 3,628_3+04 9.DO00

AI. 1 22 JULY 21 42 4.980 103. ll. 3.276 29° 17o IS.681 3o62212+_4 0,9000
9_o 1 22 JULY 22 _2 _8,455 IC3. 5. 16,945 29. 16° 48°260 3o61974+D4 D._900

99. 1 22 JULY 23 45 54°797 102° 54, 42.385 29, 17, 5°354 3°62238*04 0,0000

108o I 23 JULY C 40 25,Ill 102, 38, 37,744 29° 16o 44.964 3.63110+04 0o0000

72° 2 22 JULY 22 8 24.817 lm4o 30° 30,466 29° 17, 24,999 3°83124÷04 0o0000

81, 2 22 JULY 23 3 12.895 104. 32. 12.111 29. 17° 36,462 3,62472+04 0.0000

9Q. _ 23 JULY _ 5 2°880 104. 27° 31°369 29° 17° 36°885 3°82197÷04 O,O00n

_g. 2 23 JULY 1 6 24,479 104, 15. 12._68 29° 16. 54.234 3°62526+04 0°0009

l_. 2 23 JULY 1 59 51.949 103o 58, 4.582 29° 16, 47.577 3.63295+04 O.O000

-I,8596+01 O.O000

-1.860]*_I 9.0003

-l. Ab30+nl 0.0000

-I.8609+01 O.OOOC

-l,8600÷01 0.0900
-1.8600+_1 O.O"OC

-1,85_0+01 9.0000
-I,8600+01 O.O_OO

--1.8600+01 0°0000

-I.8600+01 0.0000



L AZ ,_a P

72. l

_I* l

qP° l

aQ. l

72. 2

_l* 2

g_. 2

qg. 2

l_q, 2

LUNAR ORBIT PLANE CHANSE _URN INITIATION - CONCLUDED

** SELENUGRAPMIC PnLAR COORDINATES

ALTS LATS "LONS VRS PTR AZR

5,8085*_I 1,0535_CD -R.2OBQ÷OI 5.364b_÷03 3,1lT2-02 -9.016_÷01

5oA_Bb÷01 1.0533,0_ -_o2035*_I 5.36214÷_3 6.3_81-02 -9._.16b÷Ol

_.78_3÷01 1.0533÷_0 -B.2_BR÷_l $.36615÷03 3.6594-02 -g. BI66÷OI

5.83_÷_I _°]535÷0n -B.203_÷_I 5.363_B*_3 -4.2395-03 -g*)IbA÷Ol

B.TqB_÷_l l. CB_÷_ -_.2_3_÷_! S.36540÷_3 Z.3914-02 -g. OI66*gl

$.83q4÷Gl l.n533÷on -_.2_8÷01 5.3_75÷)3 2._BB_-03 -9.016_÷_I

LUNA _ ]_PIT PLANE CHANGE _URN TERMINATINN

_* _.M.T. ** G.E.T. **

LAZ _PP nAY _'ITH HWS WINS SECS HRS MIKS SFCS DTBIIRN(SEC) MASS PROP USE[) DELV PLCHNG

72. l 22 J_JLY 2 47 _'6. 5OZ ICJ, O. 52.149

51. I 22 JULY 21 42 5._79 I03. Ii, _.2g2

Q_, I _2 JULY 22 42 4_.47_ 103. _* l7.<_5

(_* l 22 J_;LY 23 _S 55.51_ i_)2. 54* _,3.4P5
l?_. 1 2_ JULY 1 _,C 26.132 i_-_* 3% 35*764

72* 2 22 J_ILY 22 R 25.53g i_4. 3_. 31*_'gD

_I° ? 22 JULY 23 _ 13.515 104. _2. l_.L_ _
_, _ 23 JULY " 5 3*Bg9 i,"4. 27. 32._R

_(_. 2 23 J!JLV ! _ 25._Q(_ IC4. 15, 13.]_7
i'_* ? 23 J_LY I 5_ 52.g7_ I03. 55. 5._05

l.J197÷JO 3.b217B÷n_ b.652_÷31 1.8SgA) 31 -l.gg21-_l

I._162÷_ 3.b154_÷_4 6.641_÷_i l.A_no÷)l -I.99_-uI

I°_197÷0_ 3.b1573÷_ b.o422÷ul 1.8_÷_i -i.9931-_I

I._I_7÷_0 5._444÷n4 6.6582_L 1.86CC÷UI -l._g2?-Jl

1.0231÷)h 3.b245R_4 b.b554÷Ol 1.86_C*01 -I._92_-II

I._231÷_ 3._2629÷_4 b.6_lB÷_l l. B6_C*_l -I.g922-_I

CSM LUNAR ASCENT PASS

_ G.M.T. ** _.C*T. ** _ELTA T FRCM LOI **

LAZ O pp I)AY _]_TH HRS MINS SECS HRS elks SECS HRS MI_S SECS LATS L_NS A/R

77. 1 23 JUlY I_ 5 45.142 12_. 27. 59.99" 4_. 34, 52.b_ 3.7468-01 -I._44g+0C -8, B_46+C,I

_l. 1 23 JULY I_ _ 23.59_ 12C. 2g* 22,_4 4b. 3_. 35.21_ _,7450-01 -1.345_+_ -5,8947÷_I

_?,. i ?_ J**LY I_ _ _B._S_ 12_* 23* 17.44_ _. 34, 45,75_ 3.7410-_I -I.3449÷_: -B.5947*_I

9g. l 2_ JIJLV 17 _ 55._6 12S° 12. 43°4_3 4_. 35, _°412 3.T427-0i -I.3450÷_0 -B.R_6+)l

I_. l 2_ JI;LY IT S_ 23,35 _1 119. 5_. _5.RA4 46. _. 4_.2_4 _.7452-_I -I,34_9÷07 -8._4_1

_2, 2 2_ J,JLV 15 26 42.6_ 12_. 4_° 48.251 _b. 35, 42.7R4 3.7_5T-01 -l._5_*_C -B,_g46÷?l

q[. ] 2_ J'ILY I_ 21 _7.gq_ 121. 50, 37.212 _, 3_* l°$&_ 5°7414,-CI -I.345_÷CC -B°AR4_÷_I

_. _ 2_ JtJLY l_ _3 27._76 121. 45, 56,_ _ 46. 36. l.B_3 3,74_5-01 -I._5_÷_0 -_._l

l'_A. ? 2_ JULY lq 17 50.22_ 121. l_. 2._2 46. 3_° 4_._57 _,74_@-_1 -I.3449.0_ -_°8_5_i

TRANSFARTH INJECTION BURN INITIATION

_* G.W.T. ** G.E.T* ** DELTA T _QCM LOI **

LAZ q_P BAY RnNT,4 HRS _I_S S_CS _4RS _INS SECS MRS MINS SECS MASS

** TEl TARGET PARAMETERS **

3RTX DRTY ORTZ

72, l _3 JULY 22 56 16*14_ l?g. IA* 21.791 55, 25* 23.687 3*62865÷_4 2.g2&I÷C3 8.714g+_2 4. Q_aR÷OJ

_l* I 2_ JULY 2_ 51 31.R15 12_* 2_* 31._2_ 55. 2_. 43.434 3._2255÷34 2.9_72+_ 8.7477_92 _.427_÷)'.
_. i _ JULY _ 52 12._33 12q. 14. 4_.52) 55* 2_. Ll*R35 3.619Q7÷04 2.9712÷03 _.6_76÷02 l.S_31_Jl

_. l 2_ JULY 1 55 52.5_!_ _ 129. 4. #0°_3 55* 2T* 3.051 3.62260÷04 2*gqbg÷_3 8*6807"02 l.g2RB÷Ol

_B. l _4 JULY 2 5? 4_*592 12A* 45* 53.$21 _5. 2T. .7_4 3.63131÷04 _._227,03 8.6715"_2 Z*8419÷81

72. ? 2_ JULY _ I_ .14R 13_. 40. 5.5_C 55. 27. °332 3°_3145+04 2.95bI÷_3 _.bg_q÷_2 l*2_l_)l

_l° _ 24 JULY l 13 25*?66 139. 42* 24.g76 55. 27* 4_.331 3.62494+04 2*gTA?÷03 8._5*_2 1.644_÷_i
_. _ 24 JULY 2 15 44°527 13n° _. 13._IR 55. 2_. IB.534 3.b222_÷04 3..)05_÷03 8._744÷_2 2.25_5_21

_. _ 2_ JULY 3 I_ 53.487 13_. 25. 41.n73 55° 27. 23.23g 3.62545+_4 3.3353÷03 8.6651_02 2.97_5,01

I_R° _ 24 JULY 4 I^ 45._27 13_. B. 57.gBQ $5. 27. 4_.954 3°63316÷_4 3.061_÷_3 B.6611÷32 _._lll*_l
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LAZ rjPP

72. 1

_Io I

9n. I

99. 1

108. I

72. 2

Rl. 2

gO. 2

gq. 2

I_B. 2

TRANSEARTH INJECTION BURN INITIATION - CONCLUDED

se SELENOGRAPHIC POLAR COORDINATES

ALTS LATS LONS VRS PTR AZR

3.8901÷01 -hqlT5-Ol -1o7620.02 S.36003÷03 2.4430-02 -9.1105÷01
5.9737÷01 -2.166_-01 -I.TTS2÷02 S. 35T04*03 8.99|S-03 -9.1100,01

5.89T?÷01 -2.4316-01 -1.7891÷02 S.36053*03 3.9913-02 -9.1095*01

5.8390,01 -2.7130-01 1.T962,02 So 36379*23 2. lOBq-O3 -9.1088,01
S.8784÷01 -2.9589-01 1.T833,02 5.36154'03 2.8310-02 -9.1003+01

5.8627÷01 -2.2751-01 -1.7807,02 S. 36296+03 2.2848-02 -9.1099+01

S.8TlB÷Ol -2. 5224-01 -1.7939+02 S. 36271+03 1.7186-02 -9.1093,01

5.5774*01 -2.8023-01 1.7913+02 S.36239*33 1.8680-02 -9.1085,01

S.8918÷01 -3.0785-01 1.7769,02 5.36082,03 2.0117-02 -q. lOT9+Ol

5.8838+01 -3.3181-01 1.7642÷02 5.36113*03 2.9097-02 -9.1073+01

TRANSEARTH INJECTION BURN TERMINATION

LAZ O_P DAY MONTH HRS MINS SECS HR% "INS SECS DTBURNISEC) MASS PROP USED DELV PLCHNG

72. 1 23 JULY 22 5B 40,958 129, 20, 46.605

81, l 23 JULY 23 53 57,232 129, 22, 56.443

q_* 1 24 JULY C 54 38*225 129. 1T, 6.714

99. 1 24 JULY 1 58 19*787 129* 7. 7.375

1_, _ 24 JULY 2 53 9.526 125. 51. 22.159

T2. 2 24 JULY _ 20 26,229 130, _2, 31,877

51. Z 24 JULY 1 15 52.448 130. 44. 51*b_7
90. 2 24 JULY _ 18 12*139 13_* 40. 40,627

99. 2 24 JULY 3 19 22.364 130. 28. 9.951

IQ8. 2 24 JULY _ 13 15.542 130. 11. 28.170

1,4481+02 2.68480+04 9.4385+03 3.C531+03 6.0125+00

1.4542÷02 2.67460+34 9.4775*03 3.0741+03 6.0177+00

1.4619÷02 2.66717+04 9.5280*O3 3.0g57+03 5°9619+0C

1.4729+02 2.66266+0_ 9.599_+03 3.1202+03 5.9365+00

1.4864+02 2.66259+94 9,6872+33 3.14_8+03 5.913_+00

1.4608÷D2 2.6T937*_ _.52_+03 3.0815+03 5.9793+0C

1.4668_02 2,66895+_4 9.5600+03 3.1C28+C3 5.9542+00

1,4761+02 2.66_13+04 9,6205+_3 3.1256+03 5.927_+0 n

1,4888+02 2,65518*04 9,7031+03 3,1568+33 5°9012+00

1.5021+02 2,b5414+_4 9.7902+03 3,1822+03 5.8795+30

TRANSEARTH INJECTION BURN TERMINATION - CONCLUDED

** SELENOGRAPHIC POLAR COORDINATES

LAZ 3P _ ALTS LATS LONS VRS PTR

72. l

ql. 1

9C. 1

99. 1

195. 1

72. 2

81. 2

9_. 2

9 c3• 2
198. 2

AZR

6.1265+01 1,97Bl-Ol 1.7455+02 8.32252+03 3.0003+00 -8.5087÷31

6.2_78+01 1.7665-01 1.7320÷02 8.34003+03 3.0036+90 -8.5073+01

6.1335+_1 1.4976-01 1,7173.02 8.36660+03 3.0000÷00 -8.5119+01

6.06A6+01 I.2518-nl 1.7016÷02 8.39556*03 3.0000+00 -8.5133+01

6. I096+01 1.0423-01 1.6578+02 8.41872+03 3.0002÷00 -8.5146+01
6._972+_1 1.6544-01 1.7258,92 5.35418+03 3.0000+00 -8.51_8+01

6.1042+01 1.4228-01 1.7121*02 8.37631+03 3.0000+00 -5.5123+01

6.1086+01 1.1694-_I 1,6966+02 8.40294+33 3.0003+_0 -8.5139+01

6.1212+01 9.3054-02 1.6_12+02 5.43055+03 3.0000+00 -8.51_3÷0l

6.1144+_1 7.3299-02 1.6674*02 8.45709+03 3.DOO0+O0 -5.5163+01

ENTRY

•* G,M.T, ** G,E.T. ** DELTA T FR0q TEl **

LAZ O_P DAY MONTH HR5 MINS SEC_ HRS MINS SECS MRS MINS SECS

72. 1 26 JULY 18 18 31.56q 196. 4_. 37.221 67. 19. 50.616

81. l 26 JULY 15 20 1.734 lgB. 49° .944 66. 26. 4.5_1

90. 1 26 JULY 15 21 39.714 194. 44. 8.199 65. 27. 1.486
99. 1 26 JULY 18 23 21.295 193. 32. 5.853 64. 25. 1.508

108. 1 26 JULY 15 24 47.572 192. 23. .206 63. 31. 35.046

72. _ 26 JULY 15 2_ AA.T61 196. 42. 5C.40q 66. O. 18.533

81. 2 26 JULY 15 22 13.786 195. 5I° 13.000 65. 6. 21.342

90. 2 26 JULY l_ 23 52.628 194. 46. 21.120 64. 5. _0.494

99. 2 26 JULY 18 25 28.382 193. 34. 15.968 63. 6. 6.016

IOR. 2 26 JULY lB 26 51.389 192. 25. 4.021 62. 13. 35°852

PROP RESERVE DV RESERVE

4.21593+03 1.753_5+03

4.11388+03 1.71440+03

4.0395T+C3 1.68587+03

3.99453+03 1.6685_+03
3.99381+03 1.66827÷03

4. L6160+03 1.73268+03

4.05739+03 1.69272+C3

3.9692A+03 1,65880÷03

3.91966+03 1.63966+03

3,90928+03 1.63565+03
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LAZ ]PP

72. 1

9q. 1

1n8. 1

72. 2

90. 2

q9. 2

I_R. 2

ENTRY - CONCLUDED

ALT LAT L_N V PTH AZ ]NC INMP

6,58_4+_I 8,513_+00 1.6771+_2 3,b1115+04 -6.5C30+00 5o0755+01 4o0002_01 t.515b+Ol

6.576Z+01 8. blg2÷O_ 1.b767+02 3.bllbS+04 -b°50OO÷O0 5.0891+0L 3°9B8_÷01 1.5121+01

6.580?,01 8°64q6÷0 n 1°676g÷02 3.61218+04 -b.5ODO÷O0 5.07B1"01 4.0001+01 1.5371_01

b.5844÷01 _.TI38÷DD 1.6768_Z 3.b1279+O4 -b.5000*O0 5°D793÷01 4.000D÷01 1°5494_01

6.SgOT+_l B.T6Z2+00 1.6T67÷OZ 3.61334+34 -6.5000÷00 _.DB_Z*O1 4.0001÷01 1°5603.01

6.5_3+01 _.6121÷On 1.6770+0E 3.61184+04 -6.SOOO_OD 5.0T?_÷Ol 4.0001,01 1°5307_01

6._47÷_1 8.6717_00 1.676g÷02 3°61237,04 -6°50_O÷00 5.0785+01 4°d001+01 l._412_Dl

6.5R47÷91 8.7319÷0_ 1.67_+_2 3.613O0÷_4 -6._OOD+OO 5.D796÷_1 4.0301_0| 1.5534÷C1

b._9+_l _.7838+0_ 1._767÷02 3.613b_,04 -6°_D00÷00 5._806_01 4.0OOO_O1 1.5655_01

_°5824÷_1 8°_2ZR÷O _ 1._7_6_02 3°b1430+04 °6.50_0÷00 5.0B13÷01 A.OOOl÷Ol 1o5T66÷01

TOUCHDOWN

• S G.E.T. _* FNTDT m_

LAZ OPP HRS MINS SECS HRS MINS SECS ENTRG LAT LON AZ SEATD DTSUN

7Z. I lq_. 54. 37.21_ O. 14. on_O

91, i lqE. 3, o93B O° 14, .rOD

_° l 194° 5_, 8.194 7. 14° ,0_ _

9_. i 193. 46. 8._77 O° 14. ._D_

72° 2 Ig6. 5_. 5_,4_3 C* 14. ._0

qr° 2 lq_° _. 21.114 _. 14° .O_O

_a. 2 lq3. 4% 15,q_2 C. 14. ,n_O

1.285_+33 2.1957+01 I.RSOO+C2 5._732+01 I.?3EI÷Cl 1.06_2+01

1.2850+03 2.201b+C1 1._500÷_2 5°3g_9+01 1.T?l_÷_l 1.0635+01

1o2850_03 Z°2079+_1 1._50_÷02 5.3RC_+O1 l°RO95+OI l.O_97÷nl

1°2B50_03 2°Z1_6+0_ 1.8500+02 5.3_37_01 1.848g+dl 1.0577+0_
l°2_5_+03 Z°217g+Ol 1.850_÷_2 5°_B62+01 1°B_22_C1 1.0552._1

1.ZR5_+33 Z.2045+nl 1°_5q_+02 5.3T_4÷01 l. T881+_l 1°0623+_1

1°2850+03 2.2098+71 1°_5_3÷D2 5°3_1_÷01 1._227_nl l°05q7_O1
1.2R5_03 Z.215Z+_I 1._53_+02 5.3_46÷D1 1o861e÷01 1.05bB+_l

1°2R50_)3 Z.ZIgB_01 1.8500÷02 5._87A+O1 1.89RO+Ol 1.05An÷C1

i°Z85_÷03 Z.22_*_1 1.q503+02 5.3_94_C1 1.9300+_1 1._516+'_1

CIRCUMLUNAR PER[CY_THIDN

•* O.W,T, i_ O._.T, _t DELTA T FROM TLI **

LAI O _p DAY MONTH HRS MINS SICS HRS MINS SEES HR$ MINS SECS

72. 1 21 JULY 15 28 2.qg_ 73, 5¢, 8°6gI T3, 55. 16.508

_l° ! 21 JULY Ib 22 1.507 73° 51o ,7ZZ 7C. 5R. 57,4_0

90° l 21 JULY 17 2_ 13°B59 73, AS, _2.349 70° 57, 9°478

_R. l 21 JULY IR 26 1,82_ 73. $4. 4q,All 7_, SO. 5°I14

l?_. ! 21 JULY lq 2_ 50°170 73° lq. 2°BO1 T3. 37, 4_o8_2

72* 2 21 JULY l_ A_ 10.74_ 75. IC° 16°395 70. 47. 18.500

_l° 2 21 JULY 17 42 49.71_ 75. If° _8,931 T_. 51° 38,53b

_. _ 2! JULY I_ 44 39°_6 75. 7. 8,378 ?0. 50, 28°6B0

_* ? 21 JULY Ig 46 42°_2 _ 74. _5, _0.207 TO, 42, 41.1b7

ICn. 2 21 JULY 2_ 4_ 14.579 74. 3_. ZTo211 TO° 2_. 12,271

CIRCUMLUNAR P_RICYNT_ION - CONCLUDED

** SFLENOCRAPHIC POLAR C_ERDINAT_S t*

LAZ 3°P ALTS LATS LON5 VRS PTR AZR LIN

72. 1

RI. i

0(_. 1

r)q. 1

lh_. I

T2. 2

(_c. 2

I_ • 2

5._Aql+_l -6._2_3-0! 1.7326_)2 B.38RT!)+03 -1.5357-04 -R.O910+OI 1.7684+02

5,95_5+_I -6.1017-01 I°7313÷32 _°3R611÷_3 -q,69bT-05 -_.6291+_I 1.?bZ_÷_2
5.g_cO÷_l -_,OA20-el i.7311+_2 B°_R62B+)3 -I,05_-_4 -R,6144+31 1.7_09÷_2

5._5B+31 -6.381q-?I 1.73_R+_2 _._g373_3 2.2454-05 -8,734g+_I I°7727+O2

5. g3_8+_I -_.3345-01 I°7334+_2 8,392C2+_3 I°9068-05 -_,T25_01 l°771R+C2

5o9251÷_I -6.128_-DI 1.732_+_2 _°3R921+_3 -_°5245-07 -_.65R5÷_I 1.7652+_2

5.Q457+01 -6.36_-_I I.T317÷_2 _.$_B27+_3 -Z.bl20-07 -8ob_23+01 1,T63_+D2

_,_551_1 -_.?036-01 1.7_27+_2 _,39_59+_3 Z.5102-05 -8°68_4+Di 1,7675÷_2

_.q_ll÷_l -_._Bgq-Ol 1.734_+_2 R,39737+03 I°411g-05 -8°7694+01 1°77_3+02
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CIRCUWLUNAR ENTRY

• I G,M,T. e_ G,E,T,

LAZ O_R DAY MONTH MRS MINS SECS HRS MINS SECS

os DELTA T FRON PERICYNTHION*S

MRS MINS SECS

T2. 1 24 JUrY 10 24 a.3lO 140. 46. 9,955 66. 56, 1.308

81, 1 Z4 JULY II 10 52,065 140, 39, 51,277 66. 48° 50,555

_* 1 24 JULY 12 7 41.724 160. 30. lO.ZlO 46. 44. 27.865

_. t 24 JU_LY 13 10 5.730 140. IR. 53.315 66. 44. 3.908

lOB. l 24 JULY 14 S 45.120 140. 6. 57.748 66. AT. 54.950

72. 2 24 JULY II 42 49.403 142. 4. 55.052 66. 54. 38.657

RI. Z Z4 JULY 12 29 35.617 141. 5R. 34,825 66. 44. 45.901

_. 2 24 JULY 13 27 6.969 141. 49. 3S.455 66. 42. 27.077

_g. 2 24 JULY 14 2g 1.13_ 141. 37. 48.725 6A. 42, 18.522

108. Z 24 JULY 15 27 15.812 141. 25. 28.445 66. 47. 1.234

CIRCUNtUNAR ENTRY - CONCLUDEO

LAZ M °p ALT LAT LON V PTH AZ INC INMP

72, 1

qO, 1

Oqo I

72. 2

gO, 2

0o. 2

!n_, ?

6.583_+01 -8.46@9+00 2.6257÷02 3.61412÷04 -6.5730+00 3.9540+01 5._967+_1 2.3093+01

6.sq34÷CI -7.2772+0 _ 2.534q+32 3°61413÷04 -6.3@93*00 4.2288+01 4.8125+01 2.0231+_I

6.5833÷01 -7.2620÷0C 2°364Z+02 3.b1413_04 -6.6496*00 4°2843,01 4.7536,01 1.9670÷_I

6.5432-01 -7.3279*00 2.2192÷42 3.61409+q4 -6.5649*@0 4.10ST÷Of 4.q344÷ql 2o1562÷_I
6.5433,01 -7.6BBq÷O0 Z.Oql6*n2 3.61403+34 -6.3413÷00 3.6995÷01 5.3347+01 2.5736_01

6._434÷01 -@.lR06÷qO 2.4431+02 3.61_7,04 -6.3395÷00 3.7642+01 5.2761÷_I 2o4978÷01

6.5834.01 °7.147_*0n 2.321_*02 3.61409*04 -6°Z855÷00 4°075R÷01 4.9619÷01 2°1812÷01

6._R34÷01 -_°3834÷0 _ 2.1835÷02 3.614qqt04 -6.0624÷00 4.1400,01 4.8g0_+01 2. I129÷01
_.5R_3÷01 -7.2856÷00 2._330÷02 3.61406÷)4 -6.$200÷00 3.9533+01 5.O@4Z+Ol 2.315_+GI

_.5B34÷01 -7.4725+_0 1.904q+32 3._139q434 -&.17Z7+O0 3.51Z7+01 5.5ZlO_Ol 2°7667+_I

CIRCUMLUNAR TOUCHDOWN

*t G.E.T. mm ENTDT _

LAZ _PP HRS MINS SECS HRS M[NS SECS ENTRG LAT LON AZ SEATO DTS[JN

72, I 141. '), q. gAq

ql. l 140, 53. 51,271

90. 1 140, 44. iC.204

99, l 140° 32, 53,309

lO@, 1 14 _ • 23. 57.742

72° 2 142, IR, 55,046

ql, Z 142. 12, 34,R23

9_, 2 142. 3° 35,449

9q, 2 141. 51, 48,71q

_qR° 2 141. 39, 28,43q

O. 14* ,03_

O. 14, ,030

O. 14, .00_

O. 14, .O_q

O. 14. .On?

J. 14, .000

O. 14. ,300

O. 14. ._0

O, 14. .0+_ n

1.2850"03 8*6233÷00 2.7557+02 3.7_19÷_1 -t.234L+_1 -8.9044-_I

1.28503_3 9.1Z82"00 2.6454÷02 4.0647+01 -1°1534+_1 -8.3_35-01

1.2850÷03 8.9q64÷90 2.5044÷02 4.1247*O1 -1.1491÷01 -8.2q74-31

1.2850+03 q.3770+00 2.3541÷C2 3.939R*01 -1.0826÷01 -7._246-01

1.2850+03 9._499÷00 2.2140÷02 3°5231÷31 -l. OOl3÷_l -7.24_6-_1

1.2854+03 9.3207÷33 2°5675*02 3.581_÷01 -1.12RC÷O1 -8.154_-_1

1°2B50,03 9.62Z6+03 2.455_÷02 3.q140÷Ol -l°36RO÷_l -7.7332-01

1.2B5_+03 1.0210÷O1 2°_194÷02 3.q965÷01 -q. 7615÷00 -7.07_3-01

1.2850+03 9.7754*00 2.1633÷02 3.Y475÷01 -1°03B3+01 -7.2943-D1

1.2850"03 1.0556÷01 2.3255÷02 3°33_q÷01 -q°0825÷00 -6.5R65-')1
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TABLE IV.- SUMMARY OF MISSIONS FOR JULY 21 LAUNCH WINDOW

(a) Mission summaries for specific launch azimuths (72 °, 81% 90 °, 99% 1 08 °)

IO _721_72oI
LAUNCH TIq c 21 JHLY lgbg 14 HRS, q UINS, 7o#|9 SECS GoM°T,

L_UNCH AZIMUTH 72. INJ_CTIJN OPPORTUNITY |

ID _721_T2.1
_ARTH PARKING ORBIT INSERTION

21 J.ILY |gSg 14 HRS, _h wINS, 3t,_Sl _ECS G,M°To _ _° HRS. _I, _INS, 24,042 S_CS G,E,T, _ T l,qO01i725-O| HPS

X -S,240B_RJ+02 Y 2,g_bqlSJ+_3 I [.gl_g37R+03 DX -Z,506btJ5÷04 OY -_,9792881÷03 OZ 7,7733313_32

ALT [°)3_7_23+32 LAT ).?BJBSC4*_l L,_N _°,3S_7q3÷32 V 2o5567727÷04 PTH -t,[TBgO_I-qR al B, TB]qJ_T+OI

R _.54)93_÷,.'_ DEC _°2668S?_÷_I _A l.nn[17?7÷:)2 RAS 1.2076378÷02 DES 2.043_044+01 BAN 1.3Q48176+01

INC },_267B_÷ht wA_S 2,95BBZt3 *rB

IO _721_72.1

].5 MINS ORIOR TO TLI INITIATION

2t J'@LY 1969 17 H_S, ]MINS, S. lS_ SEC_ G.M.T. _* 2. HQS, St. MINS_ 57.73_ SECS G.E.T. _ l 2,Bq937361÷0 n HRS
X 2,K_77tBO÷O_ Y 2,2[}B_57+_3 Z 1,_)9519B÷03 DX -I,72626Q]÷04 DY 1,47582@2+0_ OZ l,I_bR6qT+04

BET I._e45_S_÷32 LAT l.bb_5[_2÷_>1 LON Z.055702C+0_ V 2,5579417_O4 PTH 1.621_b33-02 AZ 6.1_2t_6B÷OI

I0 372l_72,l

TBANSLIINAQ INJECTION IqITIATI_N

21 JILY 1°bg I? H_S, 6 MINS, 35.15_ S_CS G.M,T, *$* 2. HRS, $7. MINS, 27.734 SEES G.E,To _$ T 2.g577Q395÷O' HR$
I,q'74626+73 Y 2.6481642÷C_ I L.3d_6967÷_) 9X -2.1321T_l÷O4 DY l,O35q9BS÷04 DZ Q.59B_q_B÷_3

ALT I._14B4_9÷_2 L_T 2.33b5S67+Cl LE)N 2.1_JQSO_÷G2 V 2,5575')6B+0_ PTH 1.1126830-02 AZ b.S)55525÷Ot

R _._3_7B÷(_3 D_C 2.JqJllAq+_t AA _,W234q37+_l RAS 1,2OBTBT9*02 O_S 2,]41359R+.3l RAN [,_104b_3+')1

INC _,J7_T73R÷_I _SS 2.q2526_+_S

ID ^721"72.1

TRANSLIINAR INJECTION TEQMINATION
?I JULv lg_9 17 HAS, IT WINS, 5_,q35 S_CS G.M. To _$_ }. HRS, 2° _INS, _7.517 SECS G.E,To _s T 3.O_65)242+0rI HRS

X 4.3118224÷n2 y _._696022÷_3 Z l,R52B_79+C_ 0_ -3,_32_271÷0_ DY 5,3505371÷03 OZ ?.5_71g÷_

AL _ 1,7_25231+_2 LAT ),_J61qS÷nl L@N 2,_4729t_+_2 V _,554q9_7+34 PTH _,9_73)72÷Q0 AZ T.g_)07?+_l

R 3.bt11)6o+73 DEC 3._B645_&+Ol RA _.2",_Q66÷C'_ RAS I.23B_2_B+O_ DES 2.o_t2BTT÷0t DEM -_.6_155375+0_

SEW q.335_279+_I Q@VS 1,_3628_6+_2 RAil 1,1259577.O1 INC 3,Z_36335+31 ECC q.7339_TS-_t SW& 1.2}12215÷05

RO 3.5567)66÷_3 APF s.q3_66_t÷r_ INMP 7.43_t_25.0_ CJTLI -5.708J_6_-O1 DAZTLI t,OT43332÷O0 MASS t. JT47331÷35

PR_O I,5B_S]27÷_

I_ CTJlnT2.l

TQ_NSL'INAa INJECTION + 2 HJURS
7_ JIILY [q6q _q _RS. Ii _TNS_ 5_,935 SECS G.W.T, *i* 5. HRSI 2. WINS, _T. 517 SECS G.E.T, *el T 5.04_B3239+0,} _S

X -_,qSt_7_÷_4 Y -R, C12_g36÷(3 Z -2,579_1_÷_} OX -9,#[8b1_5+03 9Y -g. JBS96_[÷O} OZ -4,6731_+33

R 2.12_C_9+_ DEC -6°OTl[TS4+nO RA -t.S?ST}ZT_ RAS [°Z_96SSB+_ DES 2.339_bq7÷0l

ID _721_'T2.1

HYBRID TQANSFER _IDC_UQS; aANEUVEB INITIA_ION
_I JILY Igsq 23 H_S, g WINS, 7.41_ S_CS G.M,T, _** B. H_S_ 5g. _INS, 6)._}0 SECS G.E,To _ T R. ggg_g)B_÷_} HRS

X -3,_T64221+^_ y -2.6412C16+r_ 7 -1.213463)+G_ OX -4. Bb14237+0_ OY -6,7900914÷33 DZ -3._20_190÷_3

ALT 4.1BTIJRS÷_4 LAT --|.5_O1_0÷Crl LO_ 2.go_19+32 V 9.1021_BT÷O3 PTH 7.1304BIT+D1 AZ l,l_TJbTl+J2

R _.53143q2+_ 9_C --I,5532615+JI _ --_._277435+32 RAS 1.2112_78+02 OES 2.336_334÷01 DEW --t.136T237+_l

SE_ _.335_3+nt _VS 7.gO6RJlb+_l RAN 1.119570_÷'_l INC _._347g_5+01 ECC g.7qJ_BJl-Ol S_A 1,1941155÷_5

RO _,SB7472B+_3 APF 5. g423T_4÷_ I IN_P ?.4t6gAlB+_O THETA -2,q9OJqO0+Ol BETA -_.512BOBR÷O2 MASS _.b79_13l+,)4

O_TX -l,SI46_35+_L D_TY -3.29q_21_+_C D_TZ 9.9_3_770÷G3

lq _721C72,1

HY_PI3 TP_SPER MIDC']UES_ _ANCUVER T_QWINATIJN
21 JULY 19_q ?3 _RS, _ MI_IS_ 10.33_ SECS G.W.T, _* g. HRS, _, _[NS. 2._IB SECS G.E,T° _* T 9,3_{_I)C_+0_ HPS

X -_.476_55÷_ Y -2.6415272+_4 Z -1.2136334_4 OX -4._5211)2÷33 OY -6.77Bg46B+C_ D_ -_,_}_@BbT÷_

ALT _.IB754_B+'_4 LAT -I.5_4_g5_+EI tON 2.90_q355+C2 V _,_875179÷03 PTH 7.2:76367+31 AZ l.l_Sb62B÷??

4.B_I_R45+_4 DEC -1.553_31+31 RA -[,_2772R_÷_2 RAS 1.2112g_I÷32 DES 2*036_327+0t DE W -i.l}674}4+,.i

Scu _._54472+ 1 _BVS 7.g,3_Sb71+_l _AN l.lJ)_JZS÷Ol INC }.220_B_6+01 ECC q. TJIBTgl-31 SMA l. I78BlBb÷05

_o 3o51_4^_2+ _ AP_ S. q3%'Tg5+t'l INWP T.2616557+P3 THETA -2.gg_83+Ot BETA -l.511t040+32 MASS g.65C2_;7+_4

PP]P 1.g._!n_*)? DELV 1.9gZ)SSI÷rl MASS q,b_2_?÷_ OLCHNG-I.7_JIS_2-O1

IO _T?lP?2.1

LUNAR _RRIT INSERTION _tI_N INITIATION
24 J!JLY 1°5 ° 18 HRS, _9 MINS, 2_,27B SEE_ G.W.T, _ 76, HRS_ 53. _INS, _b. BS9 SECS G.E.T. *** t 7.68380IbS÷OI HRS

Xt -_,BI1_572÷02 YL -B,ZOJlSh6÷_2 ZL -3.3_11330+02 ORE -6.76_2357+03 OYL 4.5056513+33 DZL _.JZ26Cr:O+O_

XS -t._3242q÷n_ YS 9.6593533÷Cl IS -_,Tl1753?+vO OXS [,6592B_O÷33 OYS @.O6B_77|+03 DZS -4.7@00200+32

ALTS 6.93987BA÷91 LAT_ -2.678_n54-31 L_NS l.T_5OlJl+b2 VRS B.JSO5616÷03 PTR -6.0g6T_5_+qC AZR -9.334qqSR÷Jl

tin I.T66417_÷_2 tAN -9.29561_g-31 LaP l. BqtS_53+_2 LTB 1.215T135+q_ LNS 5._5931_2+31 DEW -2,53_7977+?I

THETA 9,5h05207+9C B_TA -l. TTg2564+_2 wASS g.AggT31_÷04 DRT_ -Z,Tg15178÷_3 ORTY -t.OO26720÷0Z 0RTZ 2.9276261÷)2



IJ

$I$I_$1i$_$$$_$**$$$$$I$$$$$ss$$$_$$si$_ws_*_s_$$$$$_$$$*$$$$$$$$$_$$$$$$$$$$$I$$$$j$_is$$$_$_$$$1$$$$$$$$$*_$$$$s_$t_$

ID nTZ1072ol

LUNAR ORBIT INSERTION BURN TERNINATION

2_ JULY 196q 19 HRS* 5 BINS, [7.073 SECS G.N.T* $t$ 76° HRSt 5b. MINSv qo65[ SECS G.E.T. $_s T 7.693b0142÷0[ HRS

XL -T. B389758+O2 YL -5,6839525+C2 ZL -2.SgO3TAB÷C2 DXL -3o4791000÷03 DYL 4,02551_6÷03 OZL 1.2150G|3_03

XS -q,_326qS+_2 YS 4,78327_3_2 ZS -2oQq_7BA_[ DXS 2,5075251÷03 OYS _.B505347÷03 D_S -3,8521423+02

ALTS _,3838233÷01 LATS -I.711576|÷ n_ L_NS l.S[AB24b÷02 VRS 5,473q|6|÷03 PTR 1,2976_38÷OD AZR -9,3_qq366÷01

LIN l,7563q41÷D2 LAN -6.44673q6÷ cn LAP -t,965q400+02 SNAS [,0526222÷_3 ECCS 5,2887999-02 PERS 2,145490T+00

RPS q.q695110÷02 APnS 1o10R2933+03 RANS 1.6926019.02 INCS 1,5981250÷02 LTS 1°2156266+00 LNS 5,_543360÷01

LTE _.1625qlg÷O0 LNE -5._4872Tl+nO THETA -1°3_8428B+01 BETA oI.7682460÷02 PROP 2.2qq3340÷04 BARC 2.3_0606R+01

D_LV 2.80B6151+_3 _&SS To20039T_+_ PLCHNG-[°0455776+03

IO n7_I072,1

CIRCIILARIZATION BORN INITIATION

24 J_LY |q6_ 23 HRS, _3 BINS, 53.144 S=CS G.B.T. _** Bl. HRS_ _. MINS, 45.723 SECS G*E,T, _$_ Y B,10793676÷01 HRS

XL -_,1417415÷02 YL -B,43386_O÷J2 ZL -3.3_23qO2e02 DXL -_.9772205÷0_ OYL 2,2582363÷03 OIL _.T_$777÷02

X_ -q,946_310÷_2 YS 6,71_481R+C1 _S 4,930265_÷00 OXS 3,68958_0÷02 OYS 5._7_9792÷03 O/S -_.165752_÷02

ALTS S._425_56÷0_ LATS 2,8335755-C1 LONS 1.7613803÷02 VRS 5,5021917÷03 PTR -1.5525180-02 AZR -9._3_2_33÷01

LIN 1°7563602÷02 LAN -7. S7767RS+qO LAP -L.7629378_02 LTS 1.211q_62÷03 LNS 5.2_3681B+01 DEN -2.56_G3÷01

THETA 3.9203493-01 B_TA I.BuOOCOO÷n2 MASS 7._954579+0_ ORTX -I.3853_00÷02 ORTY O.O030DO_ ORTZ _oO_O)_DO

IO nT21072,1

CIRCULARI/ATION BURN TFRNINATION

2_ JULY lqbq 23 _RS. 14 BINS. 8.12q SECS G.M.T. *'* Rl. HRS_ 5. BINS, .71D SEES G.E.T. _** T B.ZmR3530_+Cl HRS

XL -_,2620827+_2 YL -R,3781_SR+_2 ZL -3,_235_9_+02 OXL -_,8221300÷03 OYL 2o26010_0+03 DZL _,857793q÷h2

XS -9,_365B1B÷02 YS R,h&6gO}h+)_ ZS 3,g1543_9+0_ OXS 6°2973500+02 OVS 5.330qR3_÷03 OZS -_,0_36B_2÷02

ALTS 5.B_2_2S+Jl LATS 2.2503212-_1 LOBS 1.753701_+02 VRS 5. )&_915÷0_ PTR _.052_T4_03 AZR -q._5_qB_01

LIN 1.7_63602÷h2 LAN -7, STqgS_+_ LAR _o7122320÷32 SNAS g. OT3qBB9÷02 ECCS _,B6IB050-04 PERS l,q7BqB_+_

RPS _.q691367+_2 APOS 9. qTBROSO÷'_2 BANS 1.6q2_57÷9_ INCS 1.5980279÷02 LTS 1.211_426÷00 LNS 5.2_3_7_9÷0I

DELV I.)R5C2_5+_2 BASS 7._977n25+34 PLCHNG 5.7_06953-06

I_ _721('7P.1

CSB IKT PASS OVER LONIR LANDING SITE

2 _ JILT lq_9 2 n H_S, _ MINS_ 2q.5_2 SEES G.M.T. *'_I01. HRS, $9. BINS, 21.|bO SEES GoE.T. _ T I*019Bq211÷02 HRS

XL 7.751_Bq6÷_2 YL 5.6q2_516+32 ZL 2.6)22q62÷02 DXL 3.337S001÷03 DYL -3oqqSqO6R+03 GEL -[o2163553+C3

XS 7,_131_85+02 YS -_.66C5667+02 ZS 3,07796B_÷Ol DXS -3,5B_4078÷33 DYS -3.q711547.03 DIS 3,73q_136_02

ALTS 5. R56B_23÷_I L_TS _.7690235÷20 L_NS -_.193R9_9÷_I VRS 5.3626375+03 PTR -7.12B1565-03 AZR -@*S_q93_5÷hl

LIN 1.75b1522÷_2 LAN -I,RIBbA1R÷_l SEASV 6,2B_95_4÷00

ID _721C72.1

CSB PLAN_ CHANGE 6UQN INITIATION

26 JULY I_9 I UPS. 30 BINS_ _g.o71 SECS G.M.T. _$*I07. H_S, 21. WINS, _I.653 SEES G.E.T. _$_ T ].07)6156q+02 HRS

XL -7,6_S_078_02 YL 6.113506B÷_2 ZL 1,6qlOgTS÷]2 DXL 3°3B|165_÷03 OYL 3,BllBTIS÷03 DZL 1,61832_ReC3

XS 5,_22gS53+_2 YS 8.3339696÷02 ZS -7.46228_5+01 OXS _o_TT_25÷03 OYS -ZoqlB3Bq2÷03 DES 8, Sq_2ST2÷A1

ALTS S,B6OAh3_÷)l LATS -_.2920329÷_C L_NS 5,6q_77_7÷31 VRS 5.3622563÷03 PTR 5,3763_|8-03 AZR -BogOT_Olq÷01

tIN 1.7560_R6+02 LAN -Z.OBq3_37+01 LAP -B._37453g÷O0 LTS l. IO80603÷OO LNS 3.qOTBqlq+01 DEW -2.813717_÷91

THETA -l.b22I_qg-35 B_TA B.gqqggBO÷_l MASS 3.7071226+0_ DRTX D.O000000 ORTY 7.37026S7÷01 DRTZ O.O00_OOO

I0 r721c72.1

CS B PLAN_ CHANGE BURN TERMINATION

?5 .I_LY l_6q 1 H_S* 3 n _INS_ 53.192 SEES G.B.T. _$$_07. HRS, 21. MINS_ 4B.773 S_CS G.E.T. $_$ T I°07362715÷02 HRS

XL -7,57_4_8_÷_2 YL bo1392375+_2 ZL _o6922RYT+O2 OXL 3,3913327÷03 DYL 3°77_R475÷03 OZL 1,6R417S1÷C3

XS 5._5343_2÷_7 YS R. 31_136S+_2 ZS -7,453glBB+Ol OXS _.4890571÷03 OYS -2.92g_513÷03 DZS 1.638551_+02

ALTS 5,B6_4376÷01 LAYS -4,28721rR+_n LONS 5.673820S+nl VRS S.3627597÷03 PTR S.37ROOqR-03 AZR -8,qZTSqO_÷31

LI_J t.753777B÷n2 L6N -1.1270655÷_I LAP -B.T623q2B+OI SMAS 9.974101q+02 ECCS 3.269449[-04 PERS _.@7892_9+00

RPS q.gTOB_IO÷h2 APOS g.9773_27+02 BANS I.6BO_O8+OZ INCS 1.5903SIB÷02 LTS l. IBBOSg2+_O LNS 3.g)TB33_÷Ol

LT = _.518_358+:)q LNE -4.10_I140+_0 THETA 1.71v7926-03 BETA B.q209575+OI PROP 2.6862012÷02 BARE 2.0@5_768-01

OELV 7.370269_÷01 MASS _.6BO260S÷h4 PLCHNG T.BqB_B68-GI

ID 3721_72.1

CSB _ND P_SS _VER LUNAR LANDING SITF

26 JdLY lqSO 17 HRS. 4q BINS, 57.383 SEES G.B.T. **$_23. HRS, 4g. BINS. 49.g6_ SEES G.E.T. *$$ Y 1.236qOS_5÷O2 HRS

XL 6._SR_qC+'_2 YL 7,05267_÷_2 ZL 3,15_6q32_92 OXL _,122b|9_÷03 DYL -3.2B12474÷03 DZL -g,O_53B_[÷)2

XS 7._147553÷_2 YS -_.6619725÷32 ZS 3.0831271÷31 DXS -3.5B25_98_03 DYS -3.9694953÷03 DES 3,9978213÷02

ALTS 5.B_BO_2_+01 tATS 1,7T16127+_0 L_NS -_.I93BqO_l VRS 5.36200_7÷03 PTR _.Bl_282q_-O) AZR -g.57272_6÷3l

LIN I.?$35q62+_2 LAN -1.q54_130+_1

ID '_721_72.1

TeANS_ARTH INJECTION BURN INITIATION

27 J'ILY I_q 2 HRS* 25 BINS, 2_._q2 SEES G._.T. $*_131. HRSt lb. _INS, 13._73 SEES G.E.T. $*$ T 1.32270298+02 HRS

XL _.R_2_23+32 YL -8. g874421+_2 ZL -3.I_7421÷_2 DXL -5.0_qlSq3÷03 DYL -1.3562287÷03 OZL -q.lqOO3Bl+D2

XS -_,S14_3&_÷_2 YS -_,7101477÷C2 ZS 4,5036_19+C1 OXS -g.338670q÷02 OYS 5,26BIB35÷03 DZS -3.631@871÷02

6LTS 5.R7S277S+_1 LAYS 2.5084_2 5÷0C LONS -1,7011552÷02 VRS 5.3624249÷03 PTR -6.6824539-03 AZR -q.33SSO3q÷O1

LIN 1.7_OAR_6+O2 LAN -2.3865)q_+gl LAP -1,5_19757+02 LTS _.164S534+00 LNS 2.6_2S04q÷0l DEW m2,B32bT16÷01

THETA -_.S_ROSOO÷qO BETA 7.036q5_2+00 BASS 3.68T1306÷0_ DRTX 3.0112473_03 ORTY 3.705371T÷02 DRTZ 1.3_027_÷91



_p

ID _721P72ol

TR_NSE_RTH INJECTION BURN T_R_[NATION

27 J_LY Ig6q 2 H_S, 27 MINS, _6,852 SEES G*_,T. e$_132. HRS_ 18. MINS_ 39,_3_ SEES G.EoTo msm T 1.32310953_O2 HRS

XL I,OT9231_+P2 YL -_.3157615+_2 ZL -3,35_t8_5÷02 OWL -8o_Oq711R÷03 DYL -1o_002927_03 OZL -7°893079_02

x_ -q°OBT95_Z*02 YS -8.5523077÷00 ZS 3.TTq_T80_Ol DXS -5._BB2272÷OZ DYS 8.3_2583g_03 DZS -2°3235827+02

ALTS 6°1_5_364÷01 LATS 2o1670370÷_0 LRNS -I.T950941÷02 VRS R.3719066÷03 PTR 3._301956,00 AZR -9.1707494÷0[

tIN 1,772393_*_2 tAN -B°_205821*71 LAP 1,71076'8_0l SMAS -2o2256772*03 ECCS 1,_480539_00 PERS 6,_96_6|1+q0

RPS _,_72232_*02 APOS -5.6_85775_03 RANS |.7_67530_92 |NCS 1.59q8539_02 INHP_ 1.716_85_02 SEN I°B393_BT_2

_VS 2.6122150_nl LTS 1.16_51_5_?0 LNS 2.66q_0_01 LTE b.666_96_03 LNE -2,1805892÷00 THETA _.8211863_C3

BETA 6._03757B÷_0 PROP q. B38990T÷_3 BARE q. OT2_53÷_O DELV 3.033991_÷_3 MASS 2.T332315÷06 PLCHNG 2.5373331+00

IO _721_72.1

ENTRy AND TOUCHDOWN

2_ JJLY Ig69 21H_S. _0 PINS. 13.4_5 SEES G.M,T. =8=Ig_o H_S_ 2_. MINS_ 6._71 SEES G.E.T, === T 1.9935_686_3_ HRS

X _.Oql_BT_÷q2 Y 3.2369173÷03 Z 1.3627258÷03 DX -3.06B0021+_ OY -2.6_9831÷03 OZ 1.8q14712.0_

3.5_B72_5÷_3 D_C 1.76306g7÷0l RA 7.5_66_55÷0l V 3,60867_3÷04 P_H -6._909188_00 A2 5,_373038._1

&LT _._P_g7B8÷_l EAT 1.7739972÷_1 L_N 1.6555251_02 VE 3._935761÷0_ PTE -6.6_2669÷00 AZE 5.2625901÷01

SM& [.2_71qgq÷q5 FEE q.726698R-_l INC 3.q_qO523÷01 RAN _.278_5BB÷0| AOF _.[60_qO_÷O[ RP 3._632738+03

INUP _.120n766÷_1 S¢_ 1.6858716÷_2 RBVS 1.2q3505_÷02 RAN -3,9014172÷_1 DEN -l. RO18965÷Ol RAS 1.2Bg5506÷02

DES _._6_575+_1 SPSPR _.70;_215l÷C3 DVRES 1.93674_3÷93 PERNAD 8.473869_÷0_ ENTDT 2.333333_-0[ ENT_G _.2_53033+33

EATT_ _.qb[_l_q+_[ L_NTO [°BAgqqT6÷02 A_TO 6.3_Li531÷_I SEATO 6.0i77830÷0I OTSUN 7.28202T4,0_

[D _721_72.1
CIHEU_LUNAR PERICYNTHION

_ J'ILY lq_ 1_ HRS, 3 MINS, _.65_ SEES G.M._, *e* 76. HRS, 5_. MINS_ 2_.2_3 SEES G.E.T. ==e T 7.6_059000÷O1 _qS

XL -%3_7_727+"2 YL -1.3_3()_+3] ZL -7.2_7_377*02 DXL -5.832692_+03 OYL 2._305b_÷03 OZL 1.2_9897_+03
WS -1.721&2qq+_3 Y$ 1.72713_2+_2 ZS -I.721_95+_2 OXS b. BB_BR_6+O2 OYS 0.6_13177+03 DZS _.q_38011÷Ol

ALT_ _,_527_+_2 L_TS -5.6825_8+?0 LO_S _.7_29368÷32 VRS _.67_3853÷03 PTR -3._3_OgR_-Cb AZR -_.9573523÷O1

LI_ 1.743_Z_)+_2 La_ R. 8611_Be+_l LAP |._420R96+02 LTS 1.2[56530+03 LNS 5.455_666+01 OE_ -2.5_57831÷01
S CM 1°1_3256I÷n2 RRV_ b. O2q347T+?l S_AS -2.5_17_g0÷03 ECCS 1.b9_g435+03 [NCS 1.5278531÷02 RANS 1.75183_1+_2

APFS -_,571_37_÷JI RPS 1.7385_63÷_3 _M 1.9_RR_87÷C5 DENP _._919139-3_ RAMP -1.7977BO8÷02

[D _731_72.l

CIRCUML'I_A_ ENTRY 4_ T_UCHOOWN

27 J'_LY lqb_ lb _S, l_ _INS, 15,1_2 S_ES G.M.T, e_l_6° HRS. 5° MINS, 8.b8_ SEES G.E.T° _ T I,46¢_5745÷C2 HRS

W 2.7C_8131÷33 Y 2._b_3Bb+_3 Z 8.qB_2_+n2 OX -2.537_034+0% DY I,B9_0561÷04 aZ I°7334187+_4

R 3.5_gn_5_÷'_3 _CE I._ROB53_*_| RA 3.7116226÷01 V 3.6097_÷9_ RTH -6.@7601_7_00 _2 5o7992635÷31

ALT _o5_32538÷_'I LAT I._3_266÷C1 LqN Z.3837BRq÷_2 VE 3,4B_1025+0_ PTE -6.6591913÷J0 AZE 5°66b_326+01

SMA 1.3_3_7R6+_5 ECC 9.7_C2R_3-hl INC _.49_5123÷FI RAN 1.4R36237÷01 APF 3.ObR_33R÷CI RP 3._63773_C_

INMO l._6_OgB÷_I R_M -7,_31_BT_÷Jl DEw -2.7_5_33÷01 RAS 1.267B133÷q2 O_S 1.9152_2_÷$I SE_ 1.5_9_6÷C2

_BVS q.512_2_÷^l PERNAq B. Bg96_R2÷'_O ENTDT 2.3333330-G1 ENTRG 1.2q50000÷33 LATTD 2.567_g_3÷01 LONTD 2.2BllBR2÷32

A_TD _.357636]÷_t SEATO 2._g_4_12÷_I OTSUN 9.7632631÷_3



";5
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IO OT2LO_I.!

LAUNCH TT_E 21 JULY 1969 14 HRS, 33 MINS, _2,338 SECS G,M,T,

LAUNCH AZIMUTH BIo INJECTION OPPORTUNITY 1

10 O?2108L.!

EARTH PARKING ORBIT INSERTION

2_ JULY lq_ |_ MRS, _ _INSe 3*6_5 SECS G°M°To °He 0* HRS_ |_° MINS, 2_.326 SECS G°E°T. _e_ T _.8925T3_2-O| HRS

-_,_36_Tb5÷02 Y z.gTST909÷03 Z _°TZ_9_02+03 DX -Ze_T9_08_+O_ OY -5,B_Rg7_7+03 DZ -2°1798348÷O3

&LT L,327451_÷n2 LAT 2.928_035+nI LOW 3.055454T+02 V 2.5_67T2?÷0_ PTH -4.000ZT05-07 AZ 9*56008_8÷01

R 3._933_+03 OEC 2.q125906+91 RA 1.0630628,02 RAS 1.2078078÷02 DES 2.0_32731÷01 RAN 4.6148285+00

INC 2.961_119+31 MASS 2.9T16536+O_

IO 0721n81.I

3.5 MINS P_IOR TO TLI INITIATION

21 JULY 1969 17 H_S, 26 MINS, 13,119 SECS G,W,T, $e8 2, HRS, 52. MINS, 30, T81 SECS G,E,T, _me T 2oB7521690eOD HRS

X _,5993_72+03 Y 2.13_3_6_+n3 Z 1.I139519÷03 OX -1o735366T+0_ OY 1.6055929+0_ OZ q, T66383_+33

ALT 1o3_22452+02 LAT 1.B_36971÷_I LON 1.qR_302g÷OZ V 2.557977_+0_ PTH 2°622_696-02 AZ 6°6293B69+01

in _T21_81,I

TRaNSLUNAR INJECTION INITIATION

_I JULY 1969 I _ HRS, 29 MINS, _3°I19 SECS G,M°T, e_ 2, HRS, 56, MINS_ °T81 SECS G,EoT. $_H T 2,93355021+00 HRS

X 1.9252526+03 Y 2,6_7_82n÷_3 Z I°_133923÷_3 OX -2, I_9295÷0_ OY [°lT545RO÷04 DZ T._?IAIOB÷03

ALT _,0128312÷92 LAT 2,36_5_12÷01 LOW 2,1192627÷02 V 2.55T_7_0÷0_ PTH 2,0_88754'-02 AZ T,I_31692+31

R 3,5_33723+_3 DEC 2o3508392+91 _A 5.366_17_+01 RAS I,2099_81÷02 DES 2.0410465÷01 RAN 3, T667379+_

INC 2,962_&2÷31 WASS 2,g382352+]5

TRANSLONA_ INJEC'IUN T_R_INAIION

21 JIILY 19_0 1 _ HRS, 35 _INS, 3,_T2 SECS G.M°To _ 3. HRS, _, MINS, 21.533 S_CS G°E.T, _ T 3,0226_L9+00 HRS

X _,_531_+]2 Y 3.1235235÷03 _ i.T527196÷_3 DX -3,_5_09_+0_ OY 5.963g575÷0_ DZ 4, BIAT_6_÷_3

ALT I,b_6_q5+_2 LAT 2og22116B*'_I tON 2,3931066÷02 V 3.5566728+04 PTH 6,8030789+00 AZ 8o4_51686+01

R 3,AZTqB4n+n3 DEC 2,9065073+01 RA 8,20g8689+01 RAS 1.2089852+02 DES 2o.)_hgT40÷01 OE_ -9,T_07593÷00

SEM _._5_427B+?i RRVS 1,_397595÷h2 RAN 2._95_653+nD INC 2,947827B+01 ECC 9°T0_4672-01 SMA _°2036154÷G5

R_ 3,5564872+'_3 APE 6o701_269÷01 IN_R 2*1555967+_ C3TLI -5,6976_29-01 DAZTLI 5.9637628-01 MASS 1.3B22987÷05

RR_P _o5_52_+05

ID ".7_le_l,l

TqANSLUNLR INJECTION + 2 H_URS

21 JULY 1969 lq H_S, 35 MINS, 3,972 S_CS O.M,T, _** 5. HRS, I, WINS, 21,533 SECS GoE,T° _* T 5o92264_16+02 HRS

X -1*9_49278+n_ Y -7,_291_69+03 Z -3,70_5337÷03 DX -9.399_132+03 DY -9°2659712÷03 DZ -4,9_8_596+03

ALT 1.779599_+04 LAT -I,0C'66365+_I LON 3,2764773+01 V 1*_997009+0_ PTH 6o4810965+01 AZ 1.1786890+32

R 2.12_9fi79+_ DEC -I,_955662+_I RA -I,5919213+J2 RAS I,2098160÷02 D_S 2,0393_65÷01

HYBRID T_ANSF=R MIDC_URSE WANFUVER INITIATION

21 JULY _969 23 HRS, 33 WINS, _2.338 SECS G.M,T. _e 8. HR_, _9, MINS, 59,999 SECS G,E,T* _ T B, OoggggTA÷O0 HRS

X -3._RI1522+3_ Y -2.5776539+04 Z -Io3692966+0_ OX -4,8221796+03 OY -6,7567962÷03 DZ -3o6969322÷:_3

ALT _.10_5_3+_ LAT -I°755l_59÷eI LON 2,B3_3468+02 V 9°08TOT96+03 PTM 7,2020_0_÷01 AZ 1.I_09100+02

R _*5429729+_4 DEC -1°TS_26gfl+_1 RA -i,_3_8153÷02 RAS Io21146Tg+02 DES 2.3360982+01 DEM -I.i167172+_I

S_ _,3561587÷_i _BVS ?.91C_208+CI RAN 2,53_2029+_0 INC 2.9489981÷01 ECC 9,T018360l_I SMA io1930856+05

RP 3.5573522÷_3 APE 6,?09739G+01 INMR 2,13_I190_03 _HETA -3.098108_*01 BETA -1*4913667+02 waSS 9o67921_I+04

DRTW -I,_175_+?I DPTY -_*6162BSB÷_O DRTZ 1.0_8_786+01

ID G7219BI,I

HYRRIO TQANSFER MIOCOURS_ _ANEUVER TERMINATION

21 JULY 1969 _3 _RS, 33 _I_S, _5,2_ SEES O.M°T° _** 9. HRS, _* MINS, 2°B67 SECS G,E,T. e_* T 9.O_CTg6_+C_ HRS

X -3,_137co+_4 Y -2,5779725+_6 Z -1.3694707+0_ OX -_,8231165+03 DY -6,T_5_8_8+03 OZ -3.6_C621_+33

ALT 4,1_RnOIQ÷_ LAT -I,755173T÷_I L_N 2,R352_33+02 V 9,3725_3÷03 PTH 7.2088337+G1 AZ 1.13q1360+02

_,5_32_05÷_ DFC -I,7543376+CI RA -I,_3_799A+02 RAS 1,211_682+02 DES 2,0360975+91 DEM -l,l16737_+ql

S_ _ _.3_619_7÷'I _BVS 7,909B5_I_I RAN 2,3131861÷0_ INC 2,93502A6+01 ECC 9,701_054-01 SMA 1.1776315÷05

_o 3,521354_÷_3 APF 6,7090_56+01 INMP 1.9736277÷3_ THETA -3,0982520+01 _ETA -1,_95916+02 _ASS 9,6605177÷I_

P_]P 1.86923ES+n2 OELV 1,9591nc_+nl MASS 9.6605177+06 PLCHNG-l.76921_-OI

ID _721"_BI,1

LUNAR _RBIT INSERTION _URN INITIATION

2_ J!JLY 1969 19 _S, 22 _INS, 42,5_ SECS G,M.T, *'_ 76, HRS_ _9° MINS, o165 SECS G,E.T° *_m T 7,6BI6712_÷01 HRS

XL -_.4_93977÷0_ YL -R._10_881+02 ZL -3._564701+02 DXL -6.85319_9÷33 OYL 4.2973_04+03 OZL 1._2_612÷0_

XS -I,3196_7r÷_3 YS 5. T81085_+01 ZS -7,533208R÷03 OXS 1.5171035+03 OYS 8,0869072+03 DZS -2,852_028+02

ALTS T,38336_B+_l LATS -_o2637_Bf,-01 L_NS 1*7672616+32 VRS 8,2329236+C3 PTR -7°3317962÷00 AZR -9.2_5680_+nl

LIN l*77895_3+n2 LAN 8.40976_Q+nO LAP -I.6673595+L2 LTS I.2153687+00 LNS 5*_395706÷01 OEM -2.510_193+01

THETA 1,_267259+_1 BETA -1°7529639÷_2 MASS 9o50_0_51+0_ ORTX -2.7970312÷03 DBTY -2,2T_2286+O2 ORTZ 2,_965223÷_2



?G

In P721ORI,I

LUNAR qqBIT INSERTION BURN TERMINATION
7_ JiJLY l_6q lq HRS, 2R MINS, 3b,2_ n SEC5 G,M. To _$ 76, HRS, 5a. N|NS, 53.92l SECS G.EoT. _** T 7,6_l_9TBO÷Ol HRS

XL -T.$_B_q76÷02 YL -5.9596712÷02 ZL -2,6720996+02 OXL -3.5627615e03 DYL 3.9_17022+03 DZL Io|gBBZBR+O3

_S -B.g_092*02 ¥S _o_2B383l÷02 IS -Z.Tl_O_BBeOl OXS 2._BTTZlb÷O3 DYS 4o903925T÷03 DZS -B.8BBZBaB÷02

ALTS _.Rq&*AS2eOl LATS -l. SBq2220÷OO LONS 1.5363165÷O2 VRS 5._qqOg72_03 PTR -1.3955230-01 AZR -9.,959953÷01

kin 1.75&*O2"*_2 LAN -$._qgBgO_O LAP -2.51196_3+00 SNAS l.OBZB|q2÷03 ECCS 5.z38qb17-OZ PERS 2.L65175_÷00

RPS q._TBTB|?*O2 APOS 1.1076603÷93 RANS 1.&g2_83_02 INCS 1.5979703_02 LTS 1.E152821+00 LNS 5.&B&ST&&+91

LTE b. lT2A62_÷_O LNE -5.q2q4565÷O0 THETA -1.268823l+01 BETA -1.7283015,02 PROP 2.3056062÷0* BARC 2.306_500÷01

OELV 2.BIT341B÷a3 MASS ?.lq_43Rq÷_4 PLCHNG-Z.369681_O0

1o _T21OBI.I
CTRCtIL_IZATION B_IRN INITIATION

_4 J ILY 19bq 2_ HRS, 46 MINS, _5.B_I SECS G.M°T. _ _l, HRS, 13o MINS, 3._00 SECS G.E.T. _ T 8.121763g0÷0l HRS

Xl -T.Ra_4_13÷_ ¥L -5._Q84T15÷02 ZL -2,5b_5919÷02 9XL -3.366126T*03 OYL _,13qAB05÷03 DZL l°265_gbO÷O_

XS -_.4QB_}*_2 YS 5.21l_526÷02 ZS -B.0752_50÷01 DXS 2°_7BB?10÷03 DYS _._702257÷03 OZS -3,8133206+02

ALTS 5,R_609_÷31 LATS -1.T66_2_0_00 IONS 1._0_÷_2 VRS 5._g9_36÷03 RTR -1.2110570-G2 AZR -9.3978327÷01

LIN 1.7_636R2÷n2 LAN -T._6Bl_Bl÷O0 lAP -8,1|21655÷01 LTS 1,211458_÷00 LNS 5.215B236÷01 DE_ -2.57|3687÷01

THETA 6,B_6411-01 _ETA -1,79993_0_n2 MASS T.l_9_Bg÷O_ ORTX -1._7_6115÷02 ORTY O.O00qO00 DRT/ -7°lZB_BqB-Ol

in _72l_81,1

CIRCULARIZATION QHRN TERMINATION
2_ JJLY lq6q 23 HRS. _7 MINS. o72_ SEES G._.T° _m 81. HRS. 13. MINS. 18o383 SECS G°E.T. _ T 8.12217731÷01 HRS

XL -7.g2623_2 YL -5°_g78831÷n2 _L -2.5337636÷72 OXL -3°2273930÷OB DYL _.0736_52+03 DZL 1°251_7÷_3

_S -_._Tqg_4÷n2 YS 5°_235T_1÷02 ZS -_°_71972+0_ DXS 2.8653500÷33 OYS _.516_720÷G3 OZS -3°bg61125+_2

ArT5 _._6232_÷n1 LATS -1°_19TR73÷_ tONS _._TT2132e02 VRS 5o361Bq7[÷O3 PTR _°_7666OT-_2 AZR -g. Bq54287÷ul

tIN 1.7_bBbRB+_2 tAN -7.6TPBB2l÷nO L_P -_°73T_405_01 SMAS 9.qTSbbg7÷02 ECCS 3.34088_T-04 PERS l°gTg3BT_÷O0

RPS g.gT23_6g_2 APqS g.qTg}n23÷_2 RANS I._Q23291÷02 INCS L°SgT8726+O2 LTS I°21145_1÷_0 LNS 5,215b133+01

LTE 6.27_2333+q_ LNE -5.7_811_+_O THET_ -?.653bfi38-02 BETA -_.BO003_0÷_2 PROP g°6ggB633÷02 BARC T.6_99576-_I

DELV 1.3_66522+12 W_SS ?._g25Q_3+_4 PLCHN_ b.50039_-C6

In ;721')81.1

CSM l_T P_SS OVER LUNAR LANDING SITE
25 JJLY l_6q 2C H_S, 32 MINS, _l. Bg_ SECS G,M.T. ***ll)l, HRSt 5B. MINS, 59°b51 SECS G.E.T, *** T 1._1_B3235_02 HRS

XL _,T_TB_1R÷32 YL 5,720_B+n2 ZL 2.613574g+_2 OXL 3°3529R87÷03 DYL -_,g_B321÷03 DZL -1°211884_÷33

XS 7._38_T_÷;12 YS -_.b_1311+12 ZS 3.3761R75÷_1 OXS -3.5B52061÷0_ DYS -3.gT_&g2S÷03 DZS 3°7}_÷32

ALTS 5._6_161_ ÷n I 1ATS 1.767B523÷00 LONS -_.1_3_9 _4÷0| VRS 5, 3628Z53÷03 PTR -1,_B313_8-02 AZR -B, 5ggg72_÷_l

LIN l°756|_05÷_2 LAN -l. Rlg_BTT_l SEASV 6,_99109+03

I0 C7_lCBI.I

CSM PLANF CHANGE _URN I'I|TIATION
2_ JdLY 19_Q l H_S, 55 MINS, g,2_3 S_CS _.M.T. _t*l_7. HRS, 21° MINS, 26.863 SECS GoE°T, _** T 1.07357_62÷02 HRS

XL -7,723205_+_2 YL 6, P_AB07_÷_2 ZL 1.670R_g3+OZ OXL 3°36_56B+O3 OYL 3.822_71q÷03 DZL I._25_37÷_3

XS 5°_253^_I*_2 YS _°337_13_÷02 ZS -T°_5027÷01 DXS _°_gBgb72+O_ D_S -2,_17gBl_÷03 DZS B.S_23232÷_1

ALTS B.qr3_gB+_l LATS -_.291_395÷_0 L_NS 5.6_78_5÷01 VRS 5°3605692÷03 PTR -I.I_15267-03 AZR -_.938015g÷01

LIN l. TBAl_Aq÷02 LAN -2.0gOT_27÷_l LAP I°79_6573÷02 LTS 1.1876_4_÷O0 LNS 3oBB72832÷OI DE_ -2°RlBBIb4÷Bl

T_ETA -l.g63_Tq_-05 BETA B._OgO_72÷_l wASS 3.701_30_÷0_ DRTX 3°00_0000 DRTY 7.37026a?*01 ORTZ _.0_0_

ID C721_BIoI

CS_ PLANt CHANCE BURN TEP_INATION
2_ JJLY I9_g 1 H_S, 55 MINS, 13,319 SECS G°M°T, _I07. HRS, 21, MINS, 30,gig SECS G,E,T, t*_ T I,aTBS_OB+a2 HRS

XL -T. Tl_n3_25+02 YL 6o1|_.36_5+_2 ZL 1._820223+02 OXL 3.3T_b2R9+03 DYL _oT855117÷03 DZL _.6BB_163÷93

XS 5._5T_O1÷_2 YS @°31T_113÷_2 ZS -T._S_I55B+C1 OXS _._BT33T_÷03 DYS -2.g2gOOT8÷93 DZS 1.637_27_÷32

ALTK 5._'BBqBl+_l LATS -_.28_31_+_0 LONS 5.673B7_7+01 VRS 5.36107_g÷0_ RTR -I,lBOTBBb-O3 AZR -B.827_BT2÷31

LIN _.7537q68÷r)2 LAN --_°127q2Sq÷ql LAP _,13SbOb2÷Bl SMAS g°oT_b2_÷02 ECCS I./678577--0_ PERS l°g?qb235÷qO
_PS _,g752_73÷C2 APeS g°g77627_+]2 _ANS l°6_3_ig2+g2 INCS I,5901785÷02 LTS l,l_TbB32÷O0 LNS 3,8BT2251÷01

LT= 6,61g&qBq÷_ LN = -_°nTTBb53*_ THETA _,BbTS2B_-_3 BETA B.q239516÷01 PROR 2°6_23925+02 BARC 2,0_Bh2gT-?_

_LV T°_Tn2987÷_l uASS 3,57500_*C_ PLCHKG 7o9010291-O1

ID _T211_l.I

CS _ 2NO PASS OVFR LUNAR LANOING SITE
_ JULY l_g i_ HRS, l_ _INS, 3_,525 SECS G.W,T, _123. HRS, _o M[NS_ 5b. IBb SECS GoE,T. *_ T I°2_bB22T_+02 HRS

XL _.2T_121_÷02 YL ToOThWOrT+G2 ZL 3.16_2369÷02 OXL _o135222B÷03 OYL -3°2668521÷_3 OZL -B,gTBT_÷]Z

XS 7,415_R2g÷02 YS -6°662B15_*_2 ZS 3.0BI_BSB+_I ORS -3.BB32TB2÷O_ DYS -3.968763_÷03 O_S 3.9gTOBO_g2

ALTS fi.RgOS219÷31 L&TS Io770_47b÷_0 LONS -_°Ig389_÷CI VRS 5.3_19705÷03 RTR -b.5_fi5277-03 AIR -R.5722726÷01

LIN 1,75B5_51÷_2 LAN -I._55522Q*01

In ^T_l_81.!

TRANS_ARTH INJECTION BLIQN INITIATION
_7 JULY Ig_q 2 W_S, 5n WINS, 22°R86 SECS G,M,T. *I_IBZ. HRS, l_, _INS, _O.B_6 SECS G.E.T. **_ T 1.3227792g÷02 HRS

XL 2.q_RaST2÷q2 YL -9.0025_2_÷_2 ZL -3,I_?TI2T÷_2 OXL -5°098O_72÷0_ DYL -_.3283161÷03 DZL -g.I_0_597+02

_ -9°_2_362÷_2 YS -I.BI3151_÷92 ZS _._382767+01 DXS -R.B25SbBB÷02 OYS 5°2768079÷_3 OZS -3°_23R527+02

ALT_ $.RRB_25_÷)I LATS 2.553_757÷nr LONS -I,70_282÷P2 VRS B.Bb2362_÷03 PTR 4,BB_664_-03 AZR -_,_79026÷01

lI_1 1.753_q2÷_2 LAN -2,387gT53÷01 LAP -l._B_g_*92 LTS 1°16_152B÷00 LNS Z°62130BB÷O1 DEM -2,8310408÷01

T_ETA -4,5_g4_7÷_0 _ETA 7.13_OAg_÷O0 _ASS 3.AR_R7_5÷_ DRT_ 3.0192_II_03 DRTY 3o7672_Ib*02 DRTZ Io6304_55÷01
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TRANSEARTH INJECTION BURN TERMINATION

27 JULY 19_9 2 MRS. 52 wINS. _q.398 SECS G.M.T. _132. MRS. t9. MINS. 7.055 SECS G.E.T. _ T |.323£Rb26+02 HRS

XL 1.31B7551÷n2 YL -q,3225325÷32 IL -3,359832_÷02 DXL -8.217_619÷03 OYL -l,3557192÷03 DZL -7,6843687÷02

XS -q, OBqO*67÷02 YS 1°5655521÷00 ZS 3,T136955÷01 DXS -_.342_60_02 OYS R,36563_4÷03 DZS -2,297269B÷02

ALTS 6,11q2_12+01 LATS 2.1289*ql÷o0 LONS 1,7qql021+02 VAS B.3800_65÷03 PTR 2.9qq5_6+00 AZR -9,1685810+01

LIN 1.T72R265÷02 LAN -5o16_80_+01 LAP -1°7005080÷01 SMAS -2,200q260÷03 ECCS 1,#531576+00 PERS 6°_867309+00

BBS q,oT3663_÷92 APOS -5,39921_3÷03 RANS 1.?#79222÷02 INCS 1.5986606÷02 INMPS 1,7|_723_÷02 SEM 1.5117871+02

RBVS 2.6_828aB÷Ct LTS 1.16_1138÷q0 LNS 2.6192_I_+01 LTE 6°_595360÷00 LNE -Z,1_61273÷00 THETA 6,780_478÷00

BETA #._510668÷00 PROP 9,_8R6_8÷')3 B_RC g,3862_88÷00 DELV 3.0#27086+03 MASS 2.7269q0_*06 PLCHNG 2,5?72573÷00

IO _TgtnBl.1

ENTRY AND TOLfCHOOWN

2q JULY 196q 21HRS, 31 MINS, 5o_99 SECS GoM, T. _1g8, HRS, 57, N|NS, 22,759 SECS G.E.T. $_ T 1°qR956322_02 HRS

X 8,2TgR_52÷02 Y 3,2_0_T73÷_3 Z 1,06_6356+03 DX -3,0T00_63÷04 DY -2oT175312"03 OZ 1,87T_7C3÷0_

R 3,5_8731Re0_ DEC l°TSg4873÷_1 RA T,56668_4÷0_ V 3,6088_B0÷0_ PTH -6._900147_00 AZ 5.4_TI166÷0_

ALT 6.585783_+01 LAT 1.7703955+_1 L_N 1.6553729÷02 VE 3.4905937÷0_ PTE -6.6_48617÷00 AZE 5.2727152÷01

SMA l,2TT0262÷_5 ECC 9.72_011-rl INC 3.9390_17+01 RAN 5.2948580÷01 APF 4.L6082_4÷01 RP 3,_632RCq_03

INMP 3.t221g?5_Ol SEM 1.6857921÷02 RBVS 1,2q531gO_C2 RAN -3,9005_2g÷01 DEM -1,8315566_01 RAS 1,289556_÷n2

DES 1.B63_33÷_1 SPSP_ 4.637_0_0÷_3 _VRES 1,9133085÷03 PERNAD 8,5638691÷00 ENTDT 2,3333330-01 ENTRG 1.2_50000÷03

LATT9 2.954q135÷01 LONT_ lo84g9864÷n2 AZT_ b,060237_1 SEATD 6°0374_8_01 DTSUN 7o2697995_0_

ID CT?ICBI.I

CIRCU'_t NAP PFPICVNTHI_N

2_ JJLY lqEq Ig H_S. 27 wINS. 33o16_ SECS G.W.T. Smm 76° HRS. 53° MINS. 50.825 SECS G.E.T° *_ T 7.68gT451_*01 HRS

XL -R.25TI188+92 YL -l.)_67?Bg_n3 IL -7o260_285_2 OXL -5.8_I_0+0_ DYE 2.84_02gR÷03 OZL 1.3615R2_+0_

XS -I.7213725÷C3 YS I.T2q2083÷C2 ZS -I.72_I_02_02 DXS b°_B29786÷02 OYS 6.6365142÷03 DZS 1.83_5205÷02

ALTS _.J_l126b+_2 L_TS -5.691259T*CC LONS 1.T,26358+02 VRS 6.6706269+0_ PTR -l.3513_77-06 AZR -B.8_16283+01

LIN 1.7_39142÷02 LAN g, q90_5_3÷_ LaP q.25_338_÷01 LTS l,2152q?ReO0 INS 5._354_5q÷01 9EM -2.5115B29÷0l

S_ [.lqS&Tg_*_2 RBVS _._120_3_+01 $MaS -2,51|5669+_3 ECCS I._922399+0_ !NC5 1.522772_÷C2 P_MS _°7?_95_9+02
APF_ -6.3R5@792+_1 RPS loT38606_+n3 RM [o9RR3928+05 OEMP _.8B_8OO_-OI RAMP -1.7982761_O2

ID c731_81.I

CIRC{;WLUNA_ ENTRY AND TObC_DOWN

27 I'JLY 196g 16 HRS. 34 MINS. 5q. qEP SECS G.M.T. _m1_6. HRS_ I. WINS. 17.hi2 SECS G.EoT° _*" T I._602155g÷02 HRS

X 2.71C2_I+n3 Y 1.qg35n3T÷_3 Z 9°9609740+02 OX -2.5814121÷0_ DY 2.06_)63_÷0_ DZ Io_511COT÷04

B 3,508R327+03 DEC lo64920RI÷O_ RA 3,6335711÷01 V 3*6098445+0% PTH -6.5079C44÷00 AZ 6,288844q_01

ALT _.5_33TlB÷Ol LAT 1.65Q5136+01 L_N 2._2_01_9+_2 VE 3,47R7032+0_ PTE -6,T055954÷0C AZE 6,1750910÷01

SMA Io331555_+05 ECC g.7399165-hl INC 3.1_5532÷01 RAN T.3282193÷0_ AOF _*6_00299+01 RP 3._63157_+03

INto 5.2462800÷0_ QAW -T._OTl145+"l DE u -2.7_I_481+01 RAS 1.26795_7+02 DES I*qI_9151"31 SEM I.5g16559+,?2

RRVS q._gZ26_+nl PERNAD 8°q316826÷I:0 ENTDT _°333333_)-01 ENTRG 1.2850000÷33 LATTD 2.5528505÷01 LONTD 2.2323336÷02

ATT_ @o9302599+91 SEATO 2.9h88815÷_I DTSUN 9°7_76T_T_OO
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10 O?210qO.l

LAUNCH TIM_ 21 JI)LY lqbg 15 MRS. 2_ WINS. &6.808 SECS G.M,To

LAUNCH A21WtITH qO* INJECTtDN 0PPORTUN[TY 1

_eeeeee_e_e$*eese_es*i_Ie*e_e*_eee_e_*emt_s_*_e_*e*ese_e_e_eeese*_e_*_e_eee_*_*_e*_*e*_*

10 _721J_0,I

EARTH PARKING ORBIT INSEBTION

21 JI_LY 1_69 15 HRS, 38 NINSt 5.]36 SECS G,M.T. _** 0. HRS, 11. MINS, 20.328 SECS G,E,T. *e* T 1.8898_065-0! HRS

X -|.52q6392÷_3 y 2+8067_78÷03 Z 1o5339681÷03 OX -2o3063356÷0_ OY -9,723_086÷03 DZ -5,219733B_03

ALT |o_217145÷02 LAT 2°579_248+0| LON _,06R5371+02 V 2,556T727÷06 PTH -_,772_900-07 AZ I°O_OBg|T÷_2

R _°GA39334'("O_ DEC 2.5648144_01 RA 1,186069_÷02 RAS 1.2081750÷02 DES 2.0_25S6B÷01 RAN 3.6383_11-01

INC 2.B592230*O| MASS 2.g764634÷_5

e_e**_*_e*_e*_*_eeee_ee*e_*e_*e_eee_**e_*e_eeee_ee*_eeeeee_e_*_eee*$_eeeeeeee_*e_ee*e***e_eeeeee_e_**eeee_*_e_*_**_*e_*

10 0721_0,I

3.5 HINS P_IOR TO TLI INITIATIqN

21 JULY 196q 18 _RS, 16 WINS, 25.635 SEC_ G,M,T. _** 2. HgS, _q. MINS, 4P._27 SECS G.E°T. *** T 2.8280C752"00 HRS

X 2._7rTTO÷_3 y 2.1197825*'33 Z 1,1667835÷03 9X -_.T_6279_+06 OY 1.66_2g9._ OZ 8.Bg_375÷03

BUT q,g_l_55_÷_ LAT l°93_B[6_÷G1 L_N 1.8_8325e_2 V 2°_5B2T[2÷O_ PTH 3,7056587-_2 AZ 6,8_QT876+Jl

I_ rT_l_qo°l

TRANSLHNAR INJECTION |NIT1ATION

2[ J_ILY 196_ i_ HRS, lq WINS, 55,635 SECS G.W.T. ee* 2, HRS_ 53, MINS_ [0,827 SECS G,E,T° e** T 2.8863_OB3_qO HRS

X _.9_gb32_÷_3 Y 2.6|6569_3 l 1.43473_q÷03 OX -2,[5_52_9÷0_ DY [°2154930eq4 OZ 6°5311493÷_3

ALT I,_7_24_÷02 LiT 2o4_2_q04÷_I LON l,qq55276+_2 V 2,557661q+06 PTH 3,185q4C7-02 AZ T,37q730_+_l

R _._2_26g_C3 ?EC 2,_8Rg283÷_I P_ _.3877176÷0l RAS Io2092958÷02 DES 2,0603_61÷0l RAN -_.623231q-01

INC 2._96397÷01 W_SS _,q43318T÷_5

10 _721.q_.l

TRANSL_I_ INJ_CTIhN TER_INATIqN

21 JULY Igbg 18 H_S, 2 = MINS_ 16, R3_ S_CS G,W.T, *** 2, HRS_ 58, MINS, 32._25 SECS G,E,To m.* T 2.g755625l÷0_ H_S

x _._17_7_2+02 Y 3°I_58q70÷03 _ 1.716_36+G3 DX -_°_618502+0_ DY 7.36b_282÷03 OZ 3°5842268+03

ALT l._5_236_÷,32 LAT 2°_53_7_+nI LON 2.26_765|÷02 V 3.5576592+06 PTH 6.T632497÷_0 AZ 8,7352192+_I

3,h_33_I÷_3 D_C 2.R3_Sq_7_ RA 8,2562920+_1 RAS 1.209332g÷02 DES 2o0_02936÷_I OEM -g,q_7OqTg÷qq

SEW 8.1q65_23+_I RaVS I._29377+n2 RAN -I,2751603÷03 INC 2.852_92b_0_ ECC q.7n_65?6-Ll SMA 1.2J39788+05

RP 3,_585q3÷'3 _F 7.0871_1_,_I INWP 5.9_6_26-02 C3TLI -5,69_98n1-01 OAZTL[ 3,9_9_13@-_I MASS I,3_59227+_5

P_OP 1.557_60_5

TRANSLIINAR INJECTION + 2 HOURS

_1 JiLY Ig_q 2 _ H_S, 25 WINS, 16,833 SECS G,M,To e** 6, HRS, 58. WINS, 32,025 SECS G.E.I. _i_ T 4.97556251÷00 HRS

X -_,gATq_lq_04 Y -7,3268_7g÷_'_ Z -_.22_87q6÷_3 OX -9.3129236÷03 DY -9,2_83413÷0_ DZ -5.1_5q292+03

ALT 1°_7933C1+_ LAT -1.1698238÷_I LON 3°I_85894÷02 V 1.6097622÷06 PTH 6.6810RB6*Ol AZ 1,1_3U_4_+32

o _.173_777+n_ DEC -[°l_CBB+Ol RA -l,593gZSl÷_2 QAS 1.2101637÷02 DES 2,0386663+_I

ID _'T213gO,!

MyBRIO TQANSFFR MIDC!)URSE MANEUVER INITI_TION

_? JJLY Ig6q T' H_S, 26 WINS, _4,8nq S_CS G.M,T. *** 3. H_S, 59, WINS, 59,999 SECS G.E,T, *i* T 8.999_997_+0J HRS

X -_.47_0R62+0_ ¥ -2,58g_833÷_ Z -1.6517375÷06 DX -6,7361295÷03 DY -b°TS_431h+03 OZ -3,7362086+D3

ALT _.2223qlq+06 LAT -Io856_6|I÷,_I LON 2,T_65103÷_2 V 9°0571676÷03 PTH 7.205_217÷01 AZ l°12_g367÷nZ

R _,5666687+_6 _EC -lo9535q8T÷_l RA -I,6326MS9÷02 RAS 1,2118349÷_2 DES 2,035374_÷_I DEM -I,_382493÷01

SFw q._OT3g÷rll P_VS %8635805÷51 RAN -I,3364338.G_ INC 2.8537559÷01 ECC q,TOlTl31-Jl SMA l.lqZ3937*]5

RP _.5_57552÷_3 AP _ 7,095527_÷01 INWP 3,0_663_-02 THETA -3.1665812"01 BETA -I.68_7656÷02 MASS q.b?g2LCL+O_

_TX -_.4"7"_q'÷_I _QTY -8.766164_*_0 DRT/ 1.0225282÷_I

TO 07_lbq_.l

HYBRID TRANSFF_ WIDC:3URSE MANEUVg_ TE_MINATIO_

22 JULY lq_q 0 HRS, 26 WINS, _7,650 SECS G°M.T. i** g. HRSI _, HINS, 2,851 SECS G,C,T. ll_ T goO3_Tglql÷_9 HRS

X -3.67C3_R4+n_ Y -2.5B980C2_6 Z -l,_Slgl2_+O_ DX -6oT3520bq÷03 DY -6o767h521÷03 D2 -3.7183735+03

ArT 6,222796!+_4 tAT -I*856522_+ClI LON 2°7_6_373+_2 V 9,0626196÷03 PTH 7.2123614÷_I A2 I,ILQIZZ2*U2

R 6,5_T_72g÷_ DEC -1o_536501+'i R_ --l,63266gq+r) 2 RAS _.211_353÷02 DES 2,_35373_÷Ol OEM --I.13826q3+'i

S=M 8,_IO13_+_I QBVS 7._6342_C+?I _AN --I0_75526÷0) INC 2.B_2730+01 ECC g. TOC8323--C_ SNA 1.1769858÷C'5

_0 3,52lLb24÷_3 AP_ 7.09R1613_ 1 IN_P },ST32_Ts-rl THETA -3, l&67262÷Ot BETA -I.478q511"02 MASS 9,65q6257÷04

p_OP l°_5_375÷_2 D_LV log47T_63+"l MASS go6b_257_(6 PLCHNG-I°BOg396_-OI

IO "721;QP.I

LUNAR r)g8IT INSEmTI_I 811RN INITIATION

?4 J'llV 1_ 23 HRS, t_ WINS, 23.28b SFCS G,M,T, *i* 76. HRS, _3. WINS, 38,_T8 SECS G.E.T, ili T 7.67273550÷ql HRS

XL -_,32_n66:i+_2 YL -8o667_36h÷_2 ZL -3._9_26T÷C2 DXL -6,9022322÷03 DYL 6.2918312÷,_3 DZL 1,_7&7327.)3

XS -1._116699+_3 YS 5°1333262÷?_ ZS -g,123q259÷_) OXS 1.68959[0÷03 OYS 8.,)9181_g÷33 DZS -2.1792984+02

ALTS 7._518qSb÷nl LATS -5,1605637-ni LONS 1,7739526÷02 VRS 8o23066q7÷0_ PTR -T°50go73g÷_o AZB -q.159R_81÷31

LIN E,TB3172_+_2 L&N 1.4949140÷01 LAP -1*653348q+C2 LTS 1,21466_B÷_3 LNS 5°3q91677÷31 OEM --2*5218303+r_[

THETA 1°'_5C3_3+_1 BETA -I°763512q÷_2 MASS 9,Sq_lSlg÷n_ 9RTX -2.Tqgg61b+03 DRTY -2,7278356÷32 DRTZ 2°2353053+_2



7_!

ID _72[090,I

LUNAR ORBTT INSERTION BURN TERMINATION

26 JULY 1_6g 20 HRS. 16 MINS* ]T,_36 S_CS G.M.T* _ T6. MRSt 69* MINS. ]2.725 SEES G.E*T. i_e T 7.682575TOe01 HRS

XL -7.4696703+02 VL -6.0556767+02 ZL -2.7_66204e02 OXL -3.6220915+03 OYL 3,9638007+03 DZL 1,1783738+03

XS -B,9598251+02 YS 6.3753487+02 ZS -2.6715663+01 DXS 2,_2420_+03 DYS _.9203256+03 OZS -3,8980296÷02

ALTS 5.BgTOB_2÷O[ tATS -1.5347683+30 LONS 1,5397237÷02 VRS 5°_989377÷03 PTR -9°210|477-02 AZR -9.436B876_01

LIN 1.7566056÷']2 LAN -5.¢510_0t00 LAP 5.6277606÷00 SMAS 1.0525099÷03 ECCS 5.2324081-02 PERS 2.1651469eQ0

RPS 9.9763R3_÷_2 APOS 1.1075815÷03 RANS 1.6922061÷02 INCS 1.5976537÷02 LTS 1o2165779÷00 LNS 5.3941666_01

LTE 6.1923626+30 LNE -5.8896866+00 THETA -l.20B0391_Ol BETA -1.71_2606+02 PROP 2.3088166_06 BARE 2.3087289+01

DELV 2.B218270÷_3 MASS 7.1913353÷74 PLCmNG12,8421962÷_O

IO _721990.I

EIRCUL_RIZATION BORN INITIATION

25 JULY 1969 O HRS, 36 MINS, 15.986 SECS G.m,T. _ BI, HRS_ 7. MINS, 31.176 SEES G.E.T. **_ T 8.[1253262+01HRS

XL -7.7_00533÷02 YL -5.7717729÷02 ZL -2.622B950÷02 OXL -3,A675370+03 OYL _.06647B6÷03 DZL 1.2329696÷03

XS -8.5_05526÷02 YS 5.0766136÷07 IS -2.9669211÷01 OXS 2.8026_91÷03 DYS 6,7158771÷03 OZS -3.8397036+02

_LTS 5.R_2194B+OI LATS -I.703_275+00 LONS I.4939066+02 VRS 5.6991500÷03 PTR 7.3379703-03 AZR -9.6305410÷_1

LIN 1.7_b3711÷_2 LAN -7. b675223÷00 L_P -1.776_703÷02 LTS 1.2107515÷03 L_S 5.1755750÷01 DEM -2.5817841+91

THETA 3.Bg2tTll-_ B_TA 1.BOOOOuO+_2 MASS 7°1863q53÷04 ORTX -1°37B3279÷_2 ORTY OoO_O000C ORTZ _.0_00005

IO _72179n*l

CIRCULAQIZATION BURN T_n_INATION

25 IULV _9_9 _ HRS, _6 mlNS_ 3_,_B ^SECS G.M,T. mm_ B_, HRS_ 7. MINS_ 46,071 SEES G,E°T, _ T 8o112q66_1÷01 HRS

xt -7.7833292+_2 YL -5.6729_12+_2 ZL -2.592827B÷02 DXL -3.3265859÷03 DYL 6.0920660÷03 DZL 1.229_876+33

XS -_.5119BlO+C2 YS 5.190t2_g+02 ZS -3.0576099+_I DXS 2.7919295+03 OVS 6.5617897÷03 DZS -3.7222_93÷02

ALTS _.B_27C29+_I LA_S -I.7566872+_C LONS 1.6862750÷02 VRS 5.3612823÷03 PTR 2.7_1127-02 AZR -9.39_2205÷31

LIN i._b371]*._2 LA_ -7.6697562+_U LAP -1.2751737_32 SMAS 9.975_012÷32 ECES 6.8J_35BB-04 PERS 1.9791886_00

RP_ q*q_212_+;_Z _P_S 9*9797896+_2 _ANS }.6920523÷02 INCS 1.5_75557÷32 LTS 1.2237678÷3_ LNS 5,17536_÷_1

LTE 6.2927873÷90 LNE -5._658742÷3_ THETR -3.73272_0-0_ BETA -_.800OO00÷02 PROP 9*1375391÷02 BARC 7.6261297-01

_ELV 1.3783489+02 m_SS 7,089_[99+n_ PLCHNG _.2260936-06

CS W IST PASS OVER LUNAR LANDING SIT_
_5 JJLY _969 _ H_S. 2_ mIN_ 23.167 SEES 5.M.T. =*'131. HRS. 53. mINS. 38.338 SEES G.E.I. _$ T _.018939B3÷D2 HRS

XL 7.6RB27_o+_3 YL 5.7737572÷_2 ZL 2.b353567_02 DXL 3.3861609÷_3 DYL -3,Ob2h382÷03 DZL -I,202q28_+03

XS 7.4122q58+C2 YS -bo6597772÷_2 ZS 3.n752617+01 OXS -3°5856696÷33 DYS -3.97_5829÷_3 DZS 3.73B_71B÷C2

ALTS _.944R67"+_I LATS 1.7676688÷33 LUNS -_.I_38963+0l VRS 5.36_7230÷33 PTR -2.9226328-02 AZR -B.5999q_6_0[

LIN 1.7561633+_2 LAN -l. Blqq42B÷_l Sc&S_ 6.Rq34BSl+CO

I0 _721_9^.I

csm PL&N_ CHANGE BURN INITIATION

_5 J{ILY Iq_9 2 HRS. 62 _INS. _8o022 SEES G.m.T. ee_lOT. HRS. 16. MINS. 3.213 SEES G.E.T. *_* T 1.37267559÷02 MRS

XL -7.7720233÷02 YL 6.0365891+32 ZL 1.6492702÷_2 DXL 3.3326396÷_3 DYL 3.B45n155+03 OIL 1,63171B1÷_3

XS _.6262283÷_2 YS R.339_3AT+_2 ZS -7,6653296'3l DXS 4.694B051+03 OYS -2.917764B+03 DZS B.5329412÷01

AL_S 5.92C7366÷'1 LATS -6,2911863÷00 LONS 5,6967865+01 VRS 5,3596767÷03 PTR -5,963Bh66-G3 AZR -_.93B0266+_1

LIN 1.756lh96+_2 L&N -2.0907706_I LAP 1.6R93851÷h2 LTS 1o1869673÷09 LNS 3.8669337+01 DEM -2.B197606÷01

TH_T6 -_.9766155-_6 BETA B. QqgOgBl+ql MASS 3.69B6530÷L4 DRTX 3.0_3000_ DRTY 7.3702687÷31 DRTZ 0.030303_

IO _72_09h. I

CS_ PLA_3 CHANGE BURN TERMINATION

26 JEJLY 1969 2 HRS. 62 WINS_ 52.136 SEES G.M.T. *_I07. HRS. lb. mINS. 7.326 SEES G°E.T. _** T 1.07268732_02 HRS

XL -7,_96361÷32 YL 6.0604B_R÷02 21 1.6635357÷02 DXL 3.3626678÷03 OYL 3.BOB1601÷03 OZL 1.6976223÷03

XS 5._56_183+_2 VS B.31_2471÷C2 25 -7.4569887÷01 DXS 6.6861876÷03 DYS -2.9287721+03 DZS _.6076676÷32

ALT_ 5.Q706959+_1 LATS -_.2863845÷_0 LONS 5,6739015÷01 VRS 5.3599861÷03 PTR -6.0525165-03 AZR -8. B276856÷nl

tIN t.7537B°t+n2 tAN -1.1276539+n1 LAP 1.5068762+02 SMAS 9.9757587_02 ECCS 1.63B_566-C6 PERS l.g79_l_O+Oq

RPS 9.976126B+C2 RPOS 9.9773g2_+32 RAMS 1.6803303÷02 INCS 1.5898272÷02 LTS I,[B69_61÷00 LNS 3, B_6_755÷01

LT_ 5.6219857÷00 LNE -4.0207970÷n0 TH_TA 1.0296510-03 BETA B.9209166÷31 PROP 2.6800bB6÷02 BARE 2.0795061-01

OELV 7.3702B35+UI mASS 3.6718693÷_6 PLCHNG _.90260R5-CI

I_ "72109_.I

CS _ _'_ PASS OVER LIINAR LAN_I_G SIT _

?5 JIILY I969 19 HRS. 2 MINS. II.5_I SEES G.M.T. _*123. HRS. 35. mINS. 26.b92 SEES G.E.T. *** T 1.235_076B+02 HRS
XL 5.2161812+32 YL 7.1196659÷_2 ZL 3.1816305÷_2 OXL 6.1633666+03 DYL -3.238901_+03 OZL -8.8673355+02

XS _.6165536+02 YS -6.661B046+02 25 3.0B1219_÷01 OXS -3.5865_31_03 DYS -3.9683638÷03 OZS 3.9968_28÷P2

ALTS 5.8753623+31 LATS 1.7705636÷3 _ LONS -6.19_RqSB÷OI VRS 5.3625923+03 PTR -2.0342707-02 AZR -8.5722Q96÷CI

LIN 1.7535971*_2 tAN -I,9552521÷I_I

TQANS_ARTH INJECTION BURN INITIATION
2 _ JULY 1969 3 HPS. 3R mINS. 12.57_ SECS G.M.T. ***132. HRS. II. MINS. 27.755 SEES G.E.T. ,*= T 1.32191h65+02 HRS

XL 2o8C38B56÷02 YL -RoO252goB÷02 ZL -3,1803168÷C2 DXL -5.1153395÷03 OVL -1,2T59959t03 DZL -B.9363231+02

XS -9.85902_7÷_2 YS -1,4303568÷_2 ZS 6.3108669÷01 DXS -7.8569191÷02 DYS 5,2928367÷03 DZS -3°6576818÷02

ALTS 5.R662661+_I LATS 2,6777_96÷_C LONS -1.7176507+02 VRS 5,3633572÷03 RTR 1.65A0322o02 AZR -q,3925352÷31

LIN 1.753691_)÷32 LAN -2o3B7R_56÷nl LAP -I.7489261+01 LTS i.16338T3+0_ LNS 2.580R212÷01 OEM -2.827765B+01

THETA -6,57637B6÷00 BETA 7,3161236+_0 MASS 3,6787193÷04 ORTX 3,0357426÷93 DRTY 3.8B44666÷02 DRTZ 2,1122299÷_1
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TgANS_ARIH INJECTION _URN TERMINATION

2T JIJLY _qb9 3 HRS. R_ WINS. _q._96 SECS G.W.T. i_L32. HRS_ _3. WINS. 54.88_ SECS G°E.T. *t_ T I.32231913_O2 HRS

Xt 1.2_qS3_n2 YL -q.3330119÷02 ZL -3°3T6_q88_02 DXL -8.2529906_03 DYL -|.2697806÷03 DZL -T.Z@TT380*02

XS -g.gB&C&1_÷_2 YS 2._9g81_3÷O1 ZS 3*5828gS3÷DI DXS -2°T_53_8T÷O2 DYS @o3qOS562÷03 OZS -2.25192_+02

ALTS 6,_qTsT8_l IATS 2,05_3780÷00 LONS ]oTBT_5_g÷O2 VRS 8.39T9685+_3 RTR 2ogggg_ZT÷O0 AZR -g,[647_[0+01

LIN L,T736_R_2 LAW -5,2A[0_67÷_1 LAP -_.@12@2Tl÷O0 SMAS -2,153064T_03 ECCS 1.463_333+00 PERS 6°Z762952_0

RPS _oO715h0_+02 APOS -5*30_2055÷03 R&NS 1oT530538"02 INCS 1o5@825_0_02 INNPS 1°7_52795_02 SEW 1°516_326_02

_RVS Z.T!TR_÷OL LTS t.1633477+CO LNS 2.5T87458÷01 LTE b._,2)80._ LNE -2.0801388_00 THETA _°7L5_183*00

RETI _°_55Rfi32+0_ P_0P _.SBBh_Bg÷q3 BARC q.63qlggg÷00 DELV 3°O605TO_eO3 MASS 2.719@56_C_ PLCMNG 2.651811T÷_0

ID _T21_90°I

ENTRY AND TOUCHDOWN

_ JULY _g@q 21HR_. _2 MINS. _°g27 SECS _.M.T. _|g@. HRS. 5° WINS. 5?°_T SECS G°E.T° _ T [°9@09g_gg*o_ HRS

X _°_62_Tb÷32 Y 3,2_T34_*03 _ 1.1_6L797÷C3 OX -_,_T3321_+0_ OY -_°B5@4325*03 DZ l._TOT270_04

R 3°_'_8T_gB÷r3 O_C _°T_@@_l_C| RA ?.60_0_2÷C,[ V 3.60_2_23÷_ PTH -_°_9003_4.0_ AZ 5°_42533.01

ALT %5R_7_I÷01 LAT 1.7_2708_)÷01 L_N I._5GI_29÷_2 VF 3._93b51_+04 PTE -_.@_5_841÷_ AZE _.29_3887,01

SWA 1.2_7_q_5+_ ECC q,T32995]-_l INC 3.q21017_÷01 RAN 5,328q_33÷0[ APF _°|5937_5÷C1 RP 3,_@33lT4÷03

INMP _._2b_@+_ SF_ Io6@56_3_÷02 RRV% _°2@_TT@_O_ RAM -3,BO@_Ol_÷O[ DEW -_°830g_81÷01 RAS i°2@956T_÷)2

DeS 1.R_&lo_+_l S_SP_ 4.56b_446÷03 DVRES I.@Rb_5@÷03 PERNAD 8, T391286÷00 ENTDT 2.3333330-01 ENTRG 1.2_53093÷C'3

LATTD _._ '_4÷_I LONTD 1.84Qgg_R÷q2 AZTD 6._T5_68_01 SEATO @°074755_÷01 OTSUN 7,2_67893÷00

ID _721 g_.l

CIRCUML_HAm P_PICyNTHI]H

_ lILY 1OSO 2_ HRS. _ M_NS. 22°9]_ S_CS G.M.T° _ T6* HR_, _° WINS. 3@°O92 SECS G.E.T. _ T 7.&8_O5B[2÷_ HRS

XL -q.13_3_97÷)_ YL -1.352_3JZ÷'_3 ZL -T,2_gSO@Z÷C2 DXL -5.8702355*03 OYL 2.782&842_03 OZL 1.3B77g_R÷q_

X$ -loT211q_÷r3 YS l°T22g_2÷_2 ZS -I.T2gT339÷C2 DXS 6._9|704+02 OYS 6.6359925÷03 9ZS 2°32_5097_C2

ALTS ?o_Cq?q?q÷'_2 LATS -5°_lO_Rg@ +_ LDNS 1o7_2_360÷C2 VRS b.6T_g22_÷03 PTR -1.0967342-06 AZR -R.T_93_9_÷_l

LIN l. T39R552÷_2 L&N I.C37_15÷_2 LAP 1.0_qS@53÷(.Z LTS lo21_5q08*99 LNS _.39_9365÷01 DE_ -Z.5_2_B27÷u_

_E_ l.lgg@qqT÷"_ R_VS 5.g6_qS_6÷_l 5_AS -2.511_23÷03 ECCS 1.6g22037÷03 INCS [.SZOb429÷G2 R_NS [.7_3_470÷D2

AmFS -_.351@Rr2÷_I RPS _°73R422q_ P_ [°9_T_q_1+05 DEWR _°B_325RB-O_ RAMP -1°TOO4695÷02

CIo_U_LIINA_ eNTrY ANR TOUC_DOWN

27 JULY _6q _T HRS, 2_ _ _INS, _,8HT S_CS G.W,T° _$_165, HRS, 53° WINS, 24.973 SECS G,E°T, e_ T |°_58q_D2_÷C2 H_

2.6@61_2"_3 Y 1.9o8355l+13 ? 1o0_99399÷03 OX -2°6131_95÷04 DY 2oI087182+0_ OZ lo32517_3÷D_

R 3.5_n727n÷_3 9_C 1.7_IIT_7÷01 RR 3.6647377+CI V 3.bOgR6_3÷_ PTH -6._991046÷0 O AZ 6.5}154R7÷91

ALT _,5q31_71÷'.I LA _ i,_Iq84_3+_.i LON l°gl3qSOl+&2 VE 3, _76842R+O_ PIE -6,6379651÷0_ AZE 6,396_625+31

SwA l,3296J63+_5 EEC _,739_401-31 INC 3oOl_qg85÷Cl QAN 3,94D1097+00 APF 4,9583785+01 RP 3.46_423,3+G3

IN_m _._c5_13÷'_ _A_ -7.35_1386+_1 DE_ -2_734560)÷01 RAS 1.2682627+02 DES 1.9[4201l_3l SEW 1.5gb!)3_8+02

R_VS _.5&6_632÷_I PzRN_D @+93R3O17÷_0 ENTDT 2.3333330-0_ ENTRG 1.2R50039÷03 LATTD 2.5625952+91 LONTD 2._268178÷q2

AZTD 7o1858162÷01 S_4TD 2°q757635+31 DTSUN @.6962Z}5+O3
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ID C721"_e.I

LAUNCH T]MF 21 JULY 196_ 16 mRS, 57 _INS_ ]2.812 SECS G.N,T,

LAUNCH &ZI_UTm 99. INJECTION OPPORTUNITY [

EARTH PA_KING OR@IT INSERTION

2[ JULY _9Bq [7 HRS_ R NINS, 53.467 SECS G,M,T, eel O, HRSI I_, WINS, 21,055 SECS G.E.T, ill T I,BqIBiB9_-Ol HRS

X -2.5232512+03 Y 2.3455226*_3 I 1,3421823÷G3 DX -_.79083q2_04 DY -I,62_6136÷04 DZ -8°2713980÷03

ALT I.J166278÷42 LAT 2.2346137+0! L_N 3,0377244÷02 V 2,5567727*04 PTH -I,8862449-07 AZ I.L345887÷02

e _.54_q335"03 DEC 2,2254835÷01 RA [,4029_87÷_Z RAS L,20BBO_O_02 O_S 2,0_L328_÷OL RAN 5,7222236÷03
INC ?.9_7_I16÷01 _ASS 2.q72oRIR÷65

IO _T217oc.i

3,_ _INS P_IDR T_ TLI INITIATIJN

21 JULY 146 o 19 m_Si 42 MINSI 34,4_6 SECS G.W.T. il* 2, HRS_ 45, WINS* _,603 SECS G°E.T. **e T 2.75C44531+0_ mRS

x 2.5437422+03 Y 2.I°0373T+03 Z 1.1273355÷03 Ox -_.775362g÷04 DY 1.5600884÷04 DZ 9.8119312+43

ALT OoB3215_R+Oi LAT _,_676417+r'I LON 1.6568862+32 V 2.5590094÷06 @TH 4,5807422-02 AZ 6o6tSB798*_I

ID 72109_.1

TRANSLIN_ I_JECTIQ_I INITIATION

71 JiILY TO_O lq HUS, 46 WINS, _,4_6 SECS G.M.T° *i* 2, HRS, 48, _INS_ 3[.b03 SECS G°E°T° **_ T 2o80R77RBI÷03 HQS

X _,_=_6163÷.'3 Y 2,656'_5_+_3 l [,4278587+_3 DX -2°[743764+04 OY [o1207420÷04 DZ 7,4883766÷03

ALT Q. GTIB62_÷_| tA _ 2.3_!34i_÷_i LON |.7qi_146÷02 V 2.5582676+04 PTH 4.3_54951-02 AZ 7.136574l+C_I

R _._17642÷ _ 3 _C 2,377515_+)I PA 5.5_3[425+_I RAS [.2098923*32 DES 2,0391970+01 RAN 4, 941X31013_

INC ?oe46961_*_1 _ASS 2,9402936÷;5

TRANSLUN_ I:_JECTION T'_WINATTON

2! J lIY I06_ [q _=S, 51 MINSI 25.4b5 SECS G._oT° =_* 2, MRS_ 53, WINS, 52.b53 SECS G,E.I. _ T 2oB9795914+_) mRS

X _,b21534_÷_2 Y 3,}245634_S3 Z 1°7666212+03 DX -3,472_901_4 OY 6,/DIg756+G3 Dl 4,758ZICIi03

&LT 1,554_722÷_2 taT 2,q4B_C_r+01 L]N 2.053_183)+_2 V 3.5572681+04 PTH 6,8242576÷CC Al 8.4g42_15÷01

3.bC664_3÷?_ O{C 2.g324_4_+)I _A 8,356Q63g+>| RAS 1.2_gq293+]2 DES 2.3391243+31 DEW -1.9260336+qi

S_M 8.1_a8_5÷31 _8VS 1.4504n7n÷C2 *AN 3.7U3164+03 INC 2.gT15933*Ol ECC 9,7043013-01 SMA 1.2322178+05

R ° ),$544434603 Aog 6.7311952+I INMP 2.75xRB_l+nO CBTLI -5.7q33315-_I DAZTLI 6.3316225-31 MASS 1.3336132+U5

PROP _,5_5677_+_5

13 "7219_.I

TR_NSL_I_I_ = INJECTION ÷ 2 _UnS

_I J ILY 106g 21 H_S, 51 _I_S, _5.465 SECS G.M°T. Is* 4. NPSi 53, MINS, 52,653 SECS Go_,T, i*. T 4,8_795911+C_ NRS

-1,03_5_07_'4 Y -7,884425_+'13 Z -3o7893q75÷r3 9X -_,16L1674÷33 DY -9.4475676÷03 9_ -5.0538750÷33

ALT 1.7_g730_÷_ L_T -I,028759_+_i LDN 2,g481944÷_2 V 1.40g5917÷34 PTH b.4B[6620÷Ol AZ I,_904882÷D2

_,_24_c_+'4 _EC -i.32766_6+_L RA -I.57_3708*42 RAS 1,21_7600+_2 _ES 2°O374923+Dl

HYRRI] T_NSg_R _I_COUES[ MAN:I;V_ INITIATION

_2 JILY l_bg i mRS, 57 wINS, 32._12 SECS &.M,T, **i 8. _RS, 59. MINS, 59,g99 SECS G.E,T, *=* T g,9999_76÷O ^ mRS

X -3.44_7445÷_ Y -2,7053909÷_4 Z -I.416348R+_4 DX -4,5874860+03 DY -6.8063937÷_3 DZ -_.7123043+03

ALT _._£1724+_4 LAT -I,7915242+Ci tON _oA936976÷rI2 V g. OOBBB4g+_3 PTH ?.2_214qB+Ji AZ Io1413297+02

R 4.5 64567÷_4 O_C -]oTq_6RgB÷_l GA -I,4188764+C2 RAS _,2126632+02 DES 2.334_3_6+0L DEW -_,1751_49+_I

S =_ q.4778_52*_I _VS 7,753854Q+oi RAN 3,65354_6÷,] INC 2.9727842÷01 ECC g.7317202-31 SMA 1.1923o16+05

qP 3.5_575g7+_3 AP_ 5,739496i÷_1 INWP 2°7324877+LI0 THErA -3o1579741+3_ BETA -1,4873535+02 MASS g.67q2131+04

DQ_X -1.43&_=_÷31 OwTV -_,7312151+n_ DRTZ l,0335931+:_i

ID "7_1, :_.t

_YRRI_ T_NSFEQ uIDCOU_SF MANEUVER T_R_I_ATIC_

2_ JHLY _gBg ] HQS, 57 _INS, 3_,7_] S_CS _,MoT° *** 9, _RS, _, WINS, 2.RR9 SECS G.PoT. **i T g,OCfq_240+O_ HRS

X -3.44g_167+q_ Y -2*7_57_32÷'_4 Z -I.41_5254+_ 9g -4°5_85984÷03 OY -6.TgS137J+33 OZ -3.6954943+)_

ALT 4,26257ga*04 tAT -I,7915g_8÷cI D)N 2,4g_5926+02 V 8,g93653_+03 PTM T.218BB4_÷C1 AZ I.I_q50_4+02

R 4.6_68641+q4 DEC -I.74_751_+<i _A -1.41_8613*_2 RAS 1.2124635÷32 DES 2._34132e+01 DEW -l. ITSJ244+_l

SEW R.4_784_2÷_I _BVS 7, TE3694g+'I _AN 3o4221658+73 INC 2,g585B?2+ql ECC 9o700o_32-01 SMA I._765742+05

Ro !,51_465+_ A _c 6,7391814÷ci IH_P 2o5_66+_3 THETA -3,15Rl155+01 BETA -1,4853273÷02 MASS 9°65_379_÷q4

P_O° I,_I_55÷_2 _tV 1.9736512+_I MASS go66_37g_+P4 PLCHNG-I.81_414?-OI

LUNAP l_IT INS_RTICIF_ BUPN INITIATION

74 JHLY 1969 21 H_S, 29 WINS, 53.55_ SECS GoM°T, *** 7b, HRS, 32, MINS, 29°735 SECS G°E°T. lee T 7,653gc930÷01 HRS

_t -4.2_264n5÷';2 YL -8,47B542g+f.2 ZL -3°4733612÷02 DXL -6°9426338+93 DYL 4+1913331+33 OZL 1,3451038+03

_S -i,)rgR365÷_3 YS 6,1236496÷_[ IS -6,238372_*Q_ OXS 1,5226780÷03 DYS 8,0875988*03 OZS -3,3626831+02

ALTS 7,32171_3÷_I tATS -3.5328G31-_I tONS l°7652983+h2 VRS 8.2365574÷33 OTR -7.I7_5753÷BC AZR -g.2402814+01

tIN 1.7756659+'2 tAN 4.B7253nS+_O LAP -1.6688835÷02 LTS 1.2134887+0_ LNS 5.3317986÷31 DEW -2.5404133+01

T_YA q,5726296÷^_ 8ETA -I.7601334+C+2 WASS @.4qq90BI÷_4 DRTX -2o7962460*33 DRTY -I°9315145÷02 DRTZ 2,8541954+02
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LUNAR ORBIT INSERTION BURN TERMINATION

2_ JdLY 1g_9 21B_S, 35 WINS, _7o309 SECS G.M. To _ 76. HRS, 38. WINS, l_o_g5 SECS G,E,To _ T 7,66373596÷01 HRS
XL -?,_266821+_2 YL -6.073533B+n2 ZL -2°723q372_02 DXL -_.62_25_2÷03 DYL 3,9_32606_O3 OZL lo1_0065_03

XS -Ao_ISB_57÷_2 YS _.4SB2527÷02 ZS -2,?_91596÷O1 D_S 2o_857_60+_3 DYS _.8912355÷03 OZS -3,8_0758_+O2

&LT_ B.8737240÷O| LATS -l. B73BT90+0C LONS 1,53_Z73_÷02 VRS 5.5003381÷O3 BTR -Z°5511272-01 AZR -9°_05_460+01

LIN 1°?_6_11_O2 LAN -5._47_922+n_ LAP ?o7189I_9÷00 SN_S 1o0525_83÷O_ ECCS 5°27B055_'-02 PEPS 2o1453865+O0

RPS qoq?D3211÷_2 APOS 1°1081445÷n3 BANS 1°6g17262+02 INCS 1.5971233+O2 LTS 1.2134010+00 LNS 5o3Z6_O26÷O1

LT£ _._2456B3+On LNE -$,8222976÷00 THETA -1°3_25714+O1 BETA -1,7389579+02 P_OP 2.3056152+04 _ARC 2°3077115÷O1

DELV 2.q174007÷n3 _ASS ?.19_2929÷04 PLCHNG-Z.01Z5987_00

ID _T2I_Bg.I

CIRCLILaRI/ATIOH 8URN INITIATION
25 JJLY IO_q ! HRS_ B_ WINS, _1.636 SECS G°M,T, ==_ BOo HBS, 57, WINS, 8,823 SECS G.E,T° _* T 8.0952_50_+01HRS

XL -7,9?7_4_3÷02 YL -5,421265_÷02 ZL -2°52_3425÷C2 DXL -3°269_726÷03 DYL _,207q4q3_03 DZL 1,3311152÷03

X_ -_.26_II13_2 YS 5.5671_23+02 ZS -3,3679319÷_I DXS 3°37B2807÷_3 DYS 4.5_2521÷C3 OZS -3o?3B8559+02

ALTS 5._512lg5+_i LATS -I,B35B405÷_O LONS _o_6_3TI+02 VBS 5°501_3_8+03 PTR -I°5_95611-02 AZR -g,3899660+SI

IIN 1.75_3_68÷q2 LAN -?o672_8_?+00 LAP _°2136563÷n0 LTS l°209553T÷O0 LNS 5oI07_306÷01 DEW -2°599_2_3+01

THETA 3,916lB_-01 BETA -I,800_OUO+PZ MASS ?oI89_529÷0_ DRTX -1.3850000+02 DRTY 0,000003_ DRTZ _,O)O_nCO

CIRCULaRIZATION BHRN TERMINATION

?5 JULY 19_q I w_S, 5_ WINS, 5_._B S_CS _.M.T° =_" B0o MRS, ST, WINS, 23,795 SECS G°E,T. _** T 8.O9566_q7.CI HRS

XL -R.D_6_02_÷_2 YL -5.3184189+_2 ZL -2.492_88÷02 OXL -3,1308258+03 DYL _°13925_6+C3 DZL 1.2_5_)97+C3

XS -_.IBB_qT_÷_? YS 5o6772256_2 ZS -_o_8_0gO÷_1 DXS 3oU5B_825+O_ DYS _,3g02632÷03 OZS -3,62C5573+32

ALTS _,8E_laT7÷01 LATS -I.987q877÷_C LONS },_526577÷n2 VBS 5°3629315+03 PTR 3.gBg_591-_3 AZR -9.3_732lA÷O1

LIN 1.7563669.)2 LAN -T, 67_72B2÷¢C LAP 1.5557_5_+32 SMAS 9°972877_÷02 ECCS 2.9150923-34 PEPS 1°97_55_5+0_

P_S q,_6qOT_3÷n2 APOS 9°g?5?B_*Q2 R_N_ lo6BlS?B6+_2 INCS 1,597C2_÷02 LTS l°2_qS_gB÷30 LNS 5°1372189÷0l

LTE 6,321_73÷3C LNE -5.sg32?BB+O0 THETa -_,?5311Zl-Ol BETA 1.79q930_÷_2 PROP g.7582_22+02 BARC 7o670tg23-01

DELV I°3_5021_+_2 MASS ?,Oq177OB÷O_ PICH_G ?°6935q13-06

I_ _721C99,[

CSM IST PASS OVER IUNA_ LANOING SITE
?5 JHLY 19_9 22 WRS, 39 wINS, }8,31_ SECS G,M.T, _IO[, HRS, _1. WINS, _5,_gT SECS GoE.T. _m T I._I_SgT}÷O2 HRS

XL 7._!_TP2Tb÷02 YL 5oB&3_B2_+_2 ZL 2,67|3902÷02 DXL 3,%371597÷03 OYL -3.q204229÷03 OZL -_,}S63085÷_3

XS 7,_12_21÷h2 VS -6.65982qB÷_2 ZS 3.076676_÷01 OXS -3o58_6615+03 DYS -3ogTIb067+_3 DZS 3o?_9_O_l÷CZ

ALT$ 5,B_57323÷_ LATS I,?6B_TTB÷O0 LONS -_.lgBBgB_÷OI VRS 5,3631_7_03 PTR -5°9327_23-03 AZR -8,59qgT6B_

LIN 1,7_6158_+_2 L_N -I.81q_71_÷O1 SEASV 7.5_1_612÷00

ID _721_gg,}

CSM PLANE CHANGE BURN INITIATION
?b JULY _gbq _ HoS_ I MINS, 3B°06_ SECS G,M,T, **e_07o HRS. _. WINS, 5.2_& SECS G.E.T. *Re T _.07C0812#_2 _RS

_L -7,B_BBIB÷n2 YL B. q395157÷_2 ZL l.611711_÷32 OXL 3°2838Bg3÷03 DYL _°886_202÷33 DZL Io6_B_75÷0_

XS 5°_22753_÷C2 YS 8°3336655+02 ZS -7.4611201÷31 DXS 4°_q75692+03 OYS -2.g18_12_÷03 DZS B.5_5366÷01

ALTS 5,85667_7÷0l L_TS -4°2g15227+no LONS 5.69_77_6÷01 VRS 5°362366[÷03 PTR 7.6193695-34 AZR -B.937q_2÷Ol

LIN 1,75_in_6+n2 L_N -2°08982_2÷01 LAP -B°35797_9-_I LTS l. IB5T25B÷_n LNS 3°78CI?_÷01 DEM -2.B25BOlB÷Ol

T_ETA -I°96367g_-_5 BETA _,q9_9986÷_I MASS 3°7OIlO06_O_ ORTX 0°3_00)_? DBTY T°3702_87+01 DRTZ D°O}_060

IO _72IC99°I

CS W PLaN _ CHANGE BH_N TERUINATION

2 A J_LY 1969 4 _RS, I WINS, 47,175 SECS G.M,T, _10?o HRS, 4, BINS, q.3_2 SECS G.E°To =_e T I°J7¢692_7÷_2 HRS

_L -7,_22_2Rt÷72 YL 5. o65_07B÷_2 ZL _.623_9_÷(_Z DXL 3,29}266_03 QYL 3._q2392+_3 OZL 1°7L_26÷_3

XS 5,_31B22+_2 YS _°31386i5+_2 ZS -7°_SZTbgu÷_l DXS _o_qB9302+O_ DYS -2,gZgB_Bg÷03 OZS },bIe_592*h2

ACTS S,_SA_7q_÷_l LaTS -_°2867I_Z÷t0 LONS 5._T38551÷01 VBS 5.3629710_O3 PTR T.bR2OCBl-O_ AZR -e, B276431÷_l

LIN %.7537B_3+12 LAN -I.IZ7356_÷_I lAP 3.Q_0bBg_÷)? SwAS gogTBTbB1÷02 ECCS 3,_757963--0_ PEPS I.gT_Z1b÷OC
ROB q,_6_+_2 APOS g, g76g35_÷n2 RANS |.6_lT7_÷G2 INCS I°5B92_61÷02 LTS I°18572_8÷00 LNS 3oT90I_}÷O}

LT_ _.625C295+ _ LNE -3.O263g3_0 THETA I°fi_R&IBQ-_3 BETA B°g209672÷Ol PR_R 2.AB_B65Z÷02 BARC 2,0q057gg-oI

OELV _.3_3_3T_1 _aSS 3.6742Blg÷3_ RLCH_G ?,Bg_3_5-_l

CSW ?'ID _ASS _VFR LUNAR LANDING SITE
2_ JULY igAq 2_ HRS, 2e WINS, _].23T SECS G,M,T, _12). HPS, 23. BINS, I0.423 SECS G°E°T° _*_ T _.2339_229÷02 HRS

XL 5.11T_3gl+_2 YL 7,190_J?I÷02 ZL 3.2135T_+02 DXl _.Z032_52÷03 DYL -3,IBB_B?2+O3 DZL -B°66_g2_3_O2

XS ?._139nSO÷02 YS -6.66}217B÷02 IS 3°OM2OIBO÷9_ OXS -3.SB28_76÷q3 OYS -3.9698927÷03 OZS 3,g9776_+C2

ALTS 5._656_33÷_1 LATS _o77_1777+0C LONS -_.IgBB_B9÷Ol VRS 5.36252_2_O3 PTB _°BTO338a-03 AZR -_,57227_3÷01

LIN 1,_535_2_+32 IAN -1.95_6826÷0[

ID _721CgO. I

TRANSEA_TH INJFCTION BURN INIT|ATION
27 JJLY _69 _ HRS, 57 MINS, |I,762 SECS G.W,T. _'[3_. HRS, 5go MINS, 3B°9_7 SECS G°E,T, _ T [.3_99_152_02 HRS

Xl _,&2940_T+_2 YL -9°0651705÷G2 ZL -3o21082_9+02 OXL -5.1_13353÷03 DYL -1°10412_7"03 DZL -Bob_O6B97+02

XS -_°q_O365J_h2 vS -1°1256fiB0+_2 ZS 6oO_fint_?÷OI DXS -6°192T767÷02 DYS 5,3_2B?8÷03 OZS -3.7377207*02

ALTS 5,8762_ql+OI LATS 2.3551153÷00 LONS -I,7151339+_2 VRS 5.3622QT7÷03 PTR -3.2728601-03 _ZR -9o_JOCZ2_÷QI

kIN 1.753_RST+_2 LAN -2.38774gl+Ol LAP _._Iq_12*C_I LTS 1,162120_÷O_ LNS 2.5139593÷01 DEW -2.BZlTB77+_I

THCTA -_,_29_363+3_ BETA 7°62_5356÷_0 MASS 3,6BI1520÷C_ DRTX 3,O659212÷03 DRTY _.CBQSOBI÷02 DRTZ 2.7225_23÷01



83

ID O?|I09q.|

TRAHSEMTN INJECTION OUItN TERNINATION

2T JULY |96q 6 H_$_ §9 N|NSw 4Q.323 SECS G. _ T. **_|3|* HRSt 2. N|NS_ T.5|O SECS G.E.T. *** T 1.32035619_02 HRS

XL |.O0|40|2eOZ YL -q.)_381TT+OZ ZL -3.405|g904_32 OXL -8.]|OT)lle03 OYL -|.1221534,03 DZL -6.5961543e02
X$ -9.97§12Tq+02 Y S S.3T|22|IeOL Z$ 3.3660240_01 OXS 6*)066_÷00 DYS 8e6256033e03 OZ$ -2.1666276*02

ALTS 6.1030991"01 LATS l.qZOT237_00 LONS l*T&9|TE2_02 VAS 8.628|661e03 PTR 3*000025T÷00 4ZR -9.1575567e01

bIN 1.77S0780+02 LAN -S.3TTOATAeO| LAP -1.8050688*02 SNAS *2.0730965e03 ECCS 1.6810302+00 PER$ 5.9298951+00

RPS 9.9722195+02 APOS "S*1636169+03 RANS 1.TSETAIIeOZ |NCS 1,5975522+02 INNPS L.7162056+02 SEN 1.5241072.02

RBVS 2.8365298.01 LTS |elt208|OeOO LNS 2.5110629"01 LTE 4.423|660+00 LNE -1.9707133+00 THETA 6.6676960+00

RETA 6.8318631*00 PROP 9.6824734+03 EARC qesAoqsEBeOO OELV 3.0931908+03 NASS 2.7129046+04 PLCHNG 2.7818897*00

********** _***_*_***_ml_e*_*_**_**_**_*_*_*_I_*_e*_qm_*_**_***_**_*_*_*****_*_********

10 _T21099.1

ENTRY AND TOUCHOOMN

29 J_LY 1969 21HRSo 33 M|NSt 19.611 SECS G.N.T. **'196. HRS_ 37e MINE÷ 46.596 SEC$ G.E.T. *** T 1.96629610"02 HRS

X 7.7209378÷02 Y 3.2380573÷03 Z 1.0687|41.'03 DX -3.0795770+04 DY -3,0782551+03 D2 1,8583017+06

R 3.508T036_03 DEC 1.T392096+01 RA Te66bTqqA+01 V 3.6099634e06 PTH -6.690060T+00 AZ 5.AbSITBOeOt

ALT 6.5R_TOS6÷01 LAT 1.7500082+_1 LON 1.656TSOle02 VE 3._9081M*06 PTE -6.6679163+00 AZE S.3223023,01

SMA |.33666n8*05 ECC 9. TAOAT33-01 INC 3.8E09_72101 RAN 5.3816855+01 APF 6.1383319+01 RP 3.6632BL7J03

INMP ).1_05058+01 SE_ h68_6006+02 RBVS 1.30634S3e02 RAN -3.3962323+01 OEM -1.8298796,01 RAS 1.2B95832+02

DES 1.8633T2qe_I SP SPR 4.4969440*03 DVRES 1.860_169e03 PERNRO 9.0399670+00 ENTOT 2.3333330-01 ENTRG 1.2850_0÷_3

LATTO 2.91995S4.01 LONTO 1.E50_035+02 AZTO 6.1033980.01 SEATO 6.1358108+01 OTSUN 7.2097380.00

ID n721099.1

CIRCUMLUNAR PERICYNTHION

24 JULY 1969 21HRSt 36 NIN$_ 32e683 $ECS G.N.T. *** 76. HRSt 36e NINS_ $9.671SECS G.E.T* *** T 7.66165752,01HRS

XL -T.9130129*02 YL -1.3627700+03 ZL -7.3624568+02 DXL -S.9162362+03 DYL 2.7626620*93 OZL 1.2B50015*_3

XS -1.7215629*03 YS 1.6938775+02 ZS -l. T395957e02 DRS 6.3800528+02 DYS 6.6603276.03 DZS 1.5189839÷02

ALTS 8.0010733+02 LATS -5. 7626656+00 LONS 1.7630063,02 VRS 6.6726359_03 PTR -1.3639136-06 AZR -8. _68897T÷01

LIN 1.761_q05,02 LAN 9.7316113,01 LAP 1.2965720.02 LTS 1.2136194+00 LNS 5.3278600,01 DEN -2.5616873÷01

SE_ 1.2_72232*02 RBVS 5.B93629_÷01 S_AS -2.5056953÷03 _CCS 1.6938597e0_ INCS 1.5232263÷02 RANS 1.T719668÷02
APFS -6.5396039_01 RPS 1.7386009+03 RN 1.9860036÷05 DEeP _._73058T-_I R_MP -1.T?_l_02

IO 072109_.1

C|RCUMLUNAR ENTRY AND TOUCHOOMN

27 JULY 1969 18 MRS. 37 NIN$_ 53.996 SECS G.M.T. **'165. HRSt 60. MINS. 21.181 $ECS G.E.Te *** T 1.65672_50÷02 HRS

X 2.6598336+03 Y 2.0521098*03 Z 1.012R133÷03 OX -2.6333650*06 OY 1.9968343,06 OZ 1.45_R962÷06

R 3.508799_+03 DEC 1.6777156+01 RA 3.7650817÷01 V 3.6098058÷04 PTH -6.5150961*00 AZ 6.2733864÷01

ALT 6.5B32076*O| LAT 1.6881TB_*01 LON 1.7290T28÷02 VE 3.6790305+06 PTE -6.7113112*00 AZE 6.15920_1÷01

S_A 1.3286628.05 ECC 9.7393211-01 INC 3.1673702+01 RAN 8.3993600+00 APF 6.655369_*01 RP 3.4630233÷0_

|NqO 5.8361_7_÷_ RAN -7.2630336.01 DE_ -2.T2222ST*01 RAS 1.2687929+02 DES 1.9129705÷01 SEN 1.6035709,02

RRVS _._126_05÷_1 RERNAO 8.9204105+00 ENTDT 2.3333330-01 ENTRG 1.2850000,03 LATTO 2.5869776÷01 LONTD 1.9376506÷0_

AZT_ 6.9257295e_l SEATO 3.0250399*_1 OTSUh 9.6553703e00
_**_*_*_**_*_*_**_*_****_**_*_****_*_**_*_***_*******_**_*_*_***_**_**_*_*_



LA'INCU TIfF 21 JULY lqbg 1R HRS, 3q MINS, ZO.54R $EC$ G.N,T.

L_UNC_ _?[MUTH ]_R* ]NJECTInN OPPORTUNITY 1

EARTH PACKING q_BIT INSF;TION

21 J'IIY l_6o 1_ H_S, F n _[NS, _.061 SECS G,_*T* **_ 0, HRS, [l* _[NS, 23,513 SECS G*_.T* **_ T 1,89864811-01 HRS

X -1.ZZYocy_+IJ Y q._193231+_2 Z 1.151778_*C3 DX -9.8170758*03 DY -2.07_5_2b÷3_ DZ -1.12673Zq+G_

ALT 1,.127_62+_2 L_T l.goR_753*ql L0N t.02_1_5÷_2 V 2*5567727÷O_ PTH -l,8862_50-0T AZ 1oI777379÷_2

INC _.32_2P_+01 MASS 2°gA_312_÷P5

_m_ M_J_ P_R Ta TLI INITIATION

21 JULY 1_9 2t H_S, lq MI%S, 23°_7 S_CS G.M.T_ *Re 2, HGS, _° MINS, 2,8_9 SECS G,F.T° *** T 2._67_5_b*03 HRS

dLT _._7OqBT_*_l LAT 1.7C_7_6÷_1 LON ]._3R79_8÷72 V _°55989._7÷_ PTH 4o645732_-O2 AZ _*|)_8635_|

_ii*_**_i*_*_*_***_*i**_*i_**_**_***_*_***_i_****_*_**_***_******_**_ii_**_***_

I_ _77119R,I

"¢_flSLIIN_ [NJECT_*I |NITIAT[O*t

21 JJLY 19b_ 21H_S, 22 MINS_ 5_,_7 SECS _._,T° *** Z. H_St _3. MINS* 32,H_9 SECS _,_.T. *** T 2.7257913_*O_ H_

X _.777217_÷13 Y Z.71_226_÷')3 Z 1._'_79127÷33 DX -2.18_q_5_+'_ DY _°2_23772"_3 DZ g.b36737_+)_

ALT 9.P_7_59÷31 LAT 2.35_qq5_÷CI L_N l,5_b_2oT÷_2 V 2.5_)B_+_ _TH _.7252_C-n2 AZ 6.57_1_39÷qI

3.5_O_BTB÷n_ O_C 2.343215_*CI R_ 5.BR12]RS÷Cl RAS l,ZlOS_Z5÷_2 OES 2._378837+31 RAN 1.53_o_+_1

INC 3.31ql?RR+'l WASS Z.9291_qZ÷_5

T_ANSLqN_ INJFCTI_N TERMInaTION

_ J:ILY lq59 21 HRS, 28 MIN%, 13.771 SECS G°W,T, *** 2. HRS, _. _INS, 53*22_ SECS G._.T* "** T 2._l_TS_3fi÷_ _S

X _.7_1o4_7+E2 Y %_b81455*"3 Z i,_79_131-r3 _X -3._57_3t_ _Y _°h917723,_3 _Z 7._67_02_+O _

ALT |°b7g_2_+_2 tAT 3°lS_T_÷Pl LnN l._32q,Jl_÷_2 V _°$55_37_J_ PTH 7,d_TlR_T÷_ n AZ q,_)b_12*_1

P_ 1.5_3_38÷e5

ID _21lOB, l

T_NSLtINA_ INJECTION + 2 H_URS

21 IULY IQBQ 23 _RS. 2R WINS, 13.771 S_CS G._.T, *** _. HRS, _q. MINS, 53°22_ SECS _.E.T, *_* T _,_I_7_0, HQ_

ALT _°780R540+h_ LAT -7.372TSq3+ _ L_N 2,73_7.-,2 V l,_;?_lq_T÷'_ PTH o,_d2_8_7÷'_1 A? 1,2ZJ, 2_66+32

e 2.12522P_+_ DEC -7,36_B4_+ _ R_ -£.S5_R3_?+'Z ÷aS l. Zll_3_+_? DES Z._]Bl7Z7+_l

ID nT21108.l

HYBRI_ _qANSFER _IDCOU_S_ _ANEtlV_R INITIATI']N

22 JULY lq6 _ 3 _RS, 39 MINS, 2_.5_7 SECS G,_oT. _** _. H_S, 5_* '_INS, 59.99_ SECS G,_.T. *** T R._cgo_Yb÷_3 H_S

At T 4.3_51_52÷r_ LA" -1,_2370_3÷_I L_N 2.2565_8_+r2 V R.qsb814g_'l PTH 7,219_b1_÷_I _7 l°l_TA_÷_Z

R 6,6_g44mA_ DrC -I,_2_3o5÷¢I R_ -I,397_e_2+02 R_S 1,2131674+_2 D_S 2*C_2T3q3eJl jE_ -I.2L_L47_+_l

SF_ q.5641157÷31 RBVS 7*_2gB_bZ+_l _AN 1,3_37130÷qI INC 3.27775T?+,?i ECC 9,T)IR997-_l SMA 1,19Z_13"w÷_5

go 3.5542899÷_3 APF 5,gg80059÷'_l IN_ 8o6_722JT_ _ THETA -_.0049781÷_I _T_ -I°5,163225+C2 _ASS _,67q?l_l÷:_

ORTX -1,510_513÷_I DRTY -8.5079bq_+_ n_TZ 1._93937÷_1

IO _72110R,I

HY_IC TRANSFER MIOCOU_SE _ANEUVE_ TER_I_?IC_

_2 JULY l_Bq 3 HRS, 3q MINS_ 23,5J_ S_C% _.M°T. _** g. H_S, _. 'AINS, _°_5_ SECS G.C.T, *** T 9._)_215g+J:, HRS

X -3._ng160_+_4 y -2. R_266_4+_ Z -1.2_69_3÷C,_ _X -_._222_93+93 DY -_oBbBS28_÷U3 Dl -_.b)hB_9+_3

ALT _°_55_C2*_4 LiT -l._2387Rl+r'l L3N _°_S_6_gq÷_ V _.gAIRl4g*,_3 PTH 7.2262g_3*]1 aZ I,IR_9531._2

R 4.6_q_3_+_ DEC -I._23115]+_ 1 uA -1.307835_+ Z _AS 1.213LbTq+_Z DES 2.')127375+91 DE_ -_.21_a77+_1

S=q _°_b41577+_i RRVS T.62950_5+'l _AN l°_155VT_+QI [NC 3,2624443+01 _CC 9.7,I12252-31 S_A l,IT_Sn3_+'5

po 3.5153662÷n3 APt 5°9914141+_I T_P A°&_95÷_/ TH_T_ -3._O_1164+'_i BETA -I°5_,4225A*C2 M_SS ;oa599_75_)4

PROP l,q2_2A22÷02 OELV 2,_2_qqbZ÷_l MAS_ _,_5_q37b+;_4 _LCHNG-I,TRg3gl_-_

[O _T211qe.l

LUNA_ qn_IT INSERTION ReigN INITIATION

_A JULY [969 22 _S_ 5q MINS_ A7*_? SFC_ q,U.T, *** T_* HRS, _J° _[NS. 2_.455 S_CS Go_.T° *** T 7°b_4_6o2)+O[ HRS

XL -5,AIgIROq*_2 YL -7.75_R25_÷'2 IL -3,2_ga_Z+ _? OXL -6.TA87766+O3 OYL 4.6_522_Z*_3 OIL L*ZBG_7_I÷F)_

_S -9,7741qlI÷_2 YS 2,_81R2_5_2 ZS -l.O_ql_+,_} _XS 2.0_72_0+)3 _YS _._R_41÷03 O/5 -5,6_6_3+_2

ALTS _,090_82Z_01 tATS -5._84877_-n1 LON_ 1.6797613+_2 VRS 8.28_14a4+03 PTR -2.216111_C_ AZR -9,39625_÷j1

LIN [.75_86÷02 LAN -3.A653_3S*_0 L_P -1.6R_Ogab+_2 LTS 1.2121554+0_ LNS 5.2556314_31 DEW -2.5_C_0)3+ni

THETA -_._22_Z_-02 BETA -1.7929C57+_2 _ASS _°4nqab2J+_4 _RTX -2°75_O23+03 ORTY -3,55)4133+01 DRTZ 7,_7a4321+O2



05

e_seee$t_IoIo_si_tseIse_IsI_oIi_sIsa_so_sInt_asI_$1j_eot_imoo_$_so_os_ssI_tt_eses_s_I_es_s_soi_s_ae_e_os_$_

|D O?Z1108.1

LUNAR ORBIT INSERTION _URN TERN|NAT|ON

2A JULY 1969 23 MRS, _ _|NS, &b.212 S_CS G._,T. _e 76o HRS_ 26. H|N$_ 2_.666 SECS G,E°T. _ T T.66606621_0| fiRS

XL -_._0_26A0÷92 YL -5°1135388_02 ZL -2,_5_Aq_6÷OZ DXL -3,16_121_÷03 DYL _°1768822÷03 DZL L,2996607_03

XS -8.2697812_02 YS 5,8521688÷02 ZS -3,863080_e01 DXS 2oe6529_÷03 DYS _.5165098"03 OZS -3.632761]_02
ALTS T,5335taO÷Ol LATS -2,172&088*00 LONS 1.6_7|660"02 VRS 5._151ASa+03 PTR 2.1385379_00 AZR -9°3770T00_01

LIN 1.7563912÷02 LAN -5._B*q856÷nO CAP -2.2376q_7+02 SNAS I°052BOBA÷03 ECCS 5.2628998-02 PERS 2.1_60596,00

RPS 9,97_0|8"02 APOS |,1082167÷03 BANS [.69[2052÷02 INCS [.59652q9÷02 LTS |,2120670e00 LNS S.2BOSSBI_[

LTE 6.2596820÷00 LNE -$.74A3916÷00 THETA -2.3300906+01 BETA -l. TBB342T÷02 PROP 2.3411406,0& BARC 2.3252_71÷01

DELV 2,8677252+03 MASS 7,15B32l*÷04 PLCHNG-3.T3_2¢23-O[

I_ n_2119_.I

CIRCULARIZATION BURN INITIATION

2_ JULY 1969 3 HRS, TNINS, 36,_23 SECS G.W.T. I_ 80. HRS, 28. NINS, IS.8T_ SECS G,E,T. *Re T 8,0_T10760÷01 HRS

XL -1._232_9_02 YL -q,2391032+92 ZL -3,_67_61+02 DXL -5._1_6620÷03 OYL 8.7936968*02 DZL -6,2560392÷01

XS -q,81215e_÷02 YS -1,7698117÷02 ZS 2,3196957÷01 DXS -9°81_7023_02 DYS 5,3977287÷33 DZS -3,97_0782+02

ALTS S,BM25_18*_| LATS 1,3327809÷00 LDNS -1o69TT5S3÷02 VRS 5,S006083÷03 PTR -1.5_661A5-02 AZR -9,_16387_*01

LIN 1.75_358_+_2 tAN -7.5280338+00 LAP 1.7899565+02 LTS 1.2086655÷00 LNS 5.0_565_3+01 DEW -2._1_2256+_1

TfiFTA 3.n_TIC_-'l BETA 1,79993_0÷02 NABS 7,15338|A+C6 DRTX -1.3850000÷_2 DRTY 0,0030000 DRTZ 0,_903000

10 _721108.I
CT_CULARIIATION _URN TERWINATIDN

25 JULY 196 ° 3 _GS, T filNS, 51,32_ SECS G,W.T, *_ 80, HRS_ 28. WINS, 30.770 SECS G.E,T, _'" T 8,04752140÷01 HRS

XL -l,5732813+n2 YL -9.2172_5_÷02 ZL -3._6866S0÷01 DXL -5.267636_÷03 OYL 9,125T6_2÷02 DZL -3,6_60412"01

XS -9,8350776÷02 YS -1.6389862÷02 IS 2,213292_÷_1 DXS -8.880_181_02 DYS S.273TA66÷03 DZS -3._95299÷02

ALTS S.BB251T_÷01 LATS 1.277383_+_0 LONS -I.T_S3BTT÷O2 VRS 5.362[126÷03 PTR 3.8_82119"03 AZR -9,_160BSl+O1

CAN 1,7563583÷02 LAN -T.527252_÷ O0 LAP 1.63392S1+02 SNAS ?.9760696÷0_ ECCS 2.96689T0-06 PERS _,9795066÷0_

RPS 9.973109T+_2 APOS 9.979_292÷02 BANS 1.6910637÷02 INCS 1.596_310÷02 LTS 1.2086621+00 LNS 5.0_5_I÷01
LTE 6.34656_7÷00 LNE -5.5263012+00 TH_TA -3.732826_-01 BETA 1.8000000÷0_ °BOP 9.709)9&5_02 BARC ?.6_Rq409-Ot

_LV 1.3850210÷_2 MASS 7.056207_*_ PLCfiNG 1,16S7606-05

CSW IST PASS OV_ LUNAR LANDING SIT =

26 JULY lO6q n fi_S. T _INS. I_._ SECS G.W.T. _m|09o HRS. 27° WINS, 53.89_ SECS G.E.T. **. T 1.01_64971÷02 H_S

XL 7,51791_0÷02 YL 5,9623929+_2 ZL 2,T118880÷02 DXL 3,_9_3699÷03 OYL -3.BT_?qes÷03 OZL -1,1683656÷03

XS 7,_135722÷_2 YS -6,6609_29÷_2 ZS 3,_791762÷0[ DXS -_.58_1S|7÷33 DYS -31PT17878÷03 OZS 3.7_07_T÷02

ALTS 5,8&19797+01 LATS 1.T696269+_0 LONS -_,1938873÷0_ VRS 5,3629397÷03 PTR -S._6gqI05-O_ AZR -8,5999062+_1

LIN 1.7S61_73÷02 LAN -l. BlB06b_÷_l SEAS_ 8.3057613÷0_

19 _7_1108.1

CS W PLAH_ CHANGE BURN |NITIATI_N

26 JHLY lq6q S fiRS. 2q MINS_ 41.864 SECS G.M.T° _106. fiRS. 50. NINS. 2_.316 SECS G.E.T. "** T |.0683925_÷02 HRS

WL -7.9311378÷32 YL S.8376272+02 ZL 1,87368_5+02 DXL 3,2216901*03 OYL 3,9278126+03 DZL 1,665S83T÷03

XS 5,_236992+02 YS 0.3351212+02 ZS -T,_6_08_8.0! DXS _.4970_13+93 DYS -2.9191269÷03 DZS 0.6025127+01

ALTS 5.B742 CP_+O[ CATS "4.2q26749÷_0 LONS 5.694777_01 VBS 5.3620958÷03 PTR -5.2181939-03 AZR -8.90TB592"01

LIN 1.756093_÷_2 LAN -2,088qSOO÷rl LAP 3.1325333÷01 LTS 1.18_3SBT+O_ LNS 3,7356011÷01 DEN -2,8318325+01
TH_TA -1.28366G5-C5 B_TA _.9999990+01 MASS 3.6656176÷06 DRTX 0.0030000 ORTY 7.3702687÷01 DRTZ O.O0000CO

ID _7211_q.l

CSN PLANE CHANGE BURN TER_INATION

26 JULY 1969 S H_S. 29 WINS. _5.939 SECS G.M.T. mm_106. HRS. SO. HINS. 25.391 SECS G.E.T. ,*" T 1.06_038b+G2 HRS

XL -7,9_q_962+02 YL S.8638_09÷_2 ZL 1,5q20769+02 DXL 3.2318953÷03 OYL 3,891278S÷03 OZL 1.7316126¢03

XS 5._53_326+02 YS 8.31S5058÷02 ZS -7._SS805S+0_ DXS _._BR508_+03 OYS -2.9299992÷03 DZS 1.6395111÷02

ALTS 5,8T_17_¢01 LATS -4.2877062+_0 LONS 5,67_0613÷01 VRS S.362602T÷03 PTR -5.2006965-03 AZR -8.8275636+01

LIN 1.7537723÷_ LAN -1.1267226÷01 LAP 2.01_1_2+0t SMAS 9.PT62ST2÷02 ECCS _.O18DC90-D_ PERS 1.979562_÷00

RPS q.9722_8_÷02 APOS 9,900265S÷02 BANS |.6800119÷02 INCS 1,$88S962÷02 LTS 1.18_3S80÷00 LNS 3, TOSS_DT÷01

LTE 6*b_b_392+_0 LNE -3,01977_5+00 THETA 1.68S3692-03 BETA 8.9209S99÷01 PROP 2,6561230÷02 BARC 2o062_T16-_1

_ELV 7.DTO261O÷nI _ASS 3.6300563÷0_ PLCfiNG 7,8987186-01

ID _7211_B.l
CSW 2N_ PASS _VER LUNAR LANDING SITE

_6 J'JLY 1969 21 HRS. _q _INS. 8.580 SECS G.N.T. _em123. HAS. 9. WINS. _8.029 SECS G.E.T. ,_e T 1.231633_2÷02 HRS

XL 6.)_65791+_2 YL T,27068_3÷02 ZL 3.2_33897+02 DXL _,2_93023+08 DYL -3.1327R17÷03 OZL -8,_12292÷e2

XS 7._!_9761+_2 YS -6,6621656÷_2 ZS 3,0836011+01 DXS -3.582_90_+03 OYS -3.970069_+03 DZS 3.9987931÷02

ALTS 5,_0_89_+_1 LATS 1,7718329+_0 LONS -_.193_878+01 VRS 5,36262_9÷03 PTR 9,0910q7_-03 AZR -8,S721687÷_1

LIN 1,7535R01÷_2 LAN -1._5_4316+CI

19 _T21108. i

TRANSEARTfi INJECTION BURN INITIATION

2? .IULY 1969 6 HRS. 26 filNS. 31.117 SECS G.M.T. _131. MBS_ _T, NINS. I0.866 SECS G.E.T. _m_ T 1.31786268÷C2 HRS

_L Z._T2Bq2÷02 YL -9.1139_25÷02 ZL -3.2659_83÷02 DXL -5.1711889+03 OYL -l.0696168_03 DZL -8.2636922÷02

XS -g,9_02353÷02 YS -7.5_911_2÷01 IS 3,BDTlOlOe01 OXS -_,19A6665÷02 OYS 5,33091S3÷03 DZS -3,8172569÷02

ALTS 5.91306T_+_1 LATS 2,Z042763÷00 LONS -1.7565T01÷02 VRS 5, 361000_+03 PTR -1.330628_'03 AZR -9,49861_5÷0[

LIN 1.753_729+02 LAN -2.3883138÷01 LAP 1.7588785÷02 LTS 1,1606863÷00 LNS 2.6383_83÷31 DEM -2,81_2753+01

TH_TA -_.92161_3+_0 BETA 7.0653916÷00 MASS 3.6_5926_÷0_ DRTX 3.102572A÷03 ORTY _.3251886+02 DRTZ 3.2219173÷01



0G

TRAN_A_TH INJECTTON _UQN TERMTNATTQN

27 J'ILY [qRQ 6 HRS. 2R RINSe _9.86_ _cC_ Ge_*To le_3_* HRS9 49. MINSt 39o3L4 SECS GoEoTo _le T Io318Z75RT+02 HPS

_1 7._2_252" _ } YL -_.3577564_2 IL -3*43_077_+_2 DXL -8.3?$_553e03 DYL -_*_70_TI4e_ OZL -_*773_3_82

X _ --_*q_2q_÷)Z VS 9o1_3_1V_ ZS 3._20q7÷_| DXS 3.2620R31eO2 DYS _o45_9225e03 DZS -2,9fin722_÷c2

LIN _,7?67R_2+02 LAN -_o_2_2666+?'| LAP 1°6_225Ze02 $MAS -|._8}_341+_ ECCS 1.533_66_÷00 PERS 5°5_C9_77÷_3

_PS q.oTSB627+_2 AO_ -_.g60656_3 RANS 1.7_0007÷_Z INCS l.Sg6641q÷o2 INwPS lo7|73523+02 SEW I.5_27_2

_V_ 2.qT_q3_3e_| LTS _o16_6_02÷,'_ LNS 2,43_2_03_1 LTE b.39_42Og÷37 LNE -1.846378R÷0_ THETA _oO_q_+_,_

t_T_ _.3_2R_|_+n3 PROP 9,6q446_Pe_3 RAPC _°_7qqgZR÷03 _ELV 3,_274_3_93 _ASS 2t_T64R_+_ PLCHN_ _.q_q_73÷_

_NTCY _ TOUCH[}L}HN

_I JULY _qR_ 2_ HRS. 38 W|NS_ _.137 SECS Go_.T. _m_Ig4° HRS* _° M_NS* 5Z._5 _CS G°_°T. _ T _.9_g_2T_eI_ HnS

X 7,_8_BZ÷_2 Y 3.26q_16_'3 Z }.04q3_65#_3 OX -3°0_?_766÷0_ OY -3°31265ql÷_3 _2 |,R_675÷34

&LT _,5772q57+,'1 LAT 1°73_q219+_ LqN }°_5_279b÷02 VE 3._qLO2q3+)_ PTE -6,650188_÷00 AZE _._Ol_÷nl

S_A _,3q_l_63+r_ ECC 9°74qTg4_-O_ INC 3,85_98+C_ RAN _°4388|3_÷0l APF _.[S7570_+C1 _P 3o4532_5_+_3

TNWo 3,13279nI_1 ScR 1.68_l_2q+_2 OBVS I,31_40_+D2 RAM -3,_g32_Rl+Ol DEW -I°R2_7335+01 RAS 1,2_g_4_+_2

_ _,4_3_+_L SPSPR _°_32T?_q+_ OVRES _°72_17_÷_3 PFRNAD 9,3g831ql+3_ _NT_JT 2.333333_-01 FNT_G io2_5!_'"+03

L^TT3 2._°_6_I_+_I LIINT_ l°n5_305_+:12 AZT_ _.1367736+_I SFATP _,29_751g_)l DTSUN ?.l_q_+'l_

C|_(I_L_JNA_ PFR|CYNTH|_N

XL -7,5_7q+_Z YL "Lo374132g+n_ ZL -7°3_gqPT_u2 DXL -5.962922}+_ OYL 2,73_+P3 D?L 1o_4_3+r3

XS -l,7_1_q_c+_3 YS 1°_52_14g+_2 Z_ -_,7_q77Iqe_Z OXS b°3923_3÷O? OYS 6.6478394+3_ _ZS -L._7_c37÷:1

AL_S _.)_143q7+_2 LATS -_.776_4ql+Ou L_N_ L°745170_÷_2 VRS b. RT_Rl_+_3 PT_ -2.4934155-36 AZR -q.q_95_7+_}

LIN 1.7_2231_+;'2 L_N _.3563g?q+61 LAP -1.2i_533_+32 LTS 1,21212_3+_b LNS 5o2536106+_1 DEW -2,5_1435_+G}

S'_ 1.2!57._+_2 _VS 5._'I_779+nI SW_S -2._5554+03 _CCS l.6qR_33+O_ INCS L.52_I_51+_2 RANS 1.7_54n59+_2

AOF_ -5._c_+ i _S 1.7_7_+_3 P_ 1.gq_37_q+o5 OEWP _°glq_2R_-3| RAMP -Io?975539*_2

l_ "7.!I|J_°I

27 JILY lq& O 2" HOS. 5 _I_S. 30*_35 SECS _.M.T° _*I_5. HRS_ 26° WINS_ 9°582 SECS G._.T. _e* T _._5_qg5+_2 HRS

_t _ _*Sn3_o2_+Jl L_T I.5424q_+'II I_N 1.52R73_+02 VE _.494_173+n_ PTE -6.69_qI+3C AZE 5.6306_62+_1

R_V_ _.7_I_27+_i P_,AO _.,722_gR÷(.0 =NTDT Zo_333)-CI ENTRG 1.2853030+3_ LATTD Z._Z55799+31 L_NTr 1.7_b_+_Z

AZT_ _._3Z_+_I SE_ T_ _._gTg25o+Jl OTSIJN _._q37_R_+_3



87

_m_seeI_aei_sesast_iiset_ess_esaImisI_eee_e_seese_estes¢e$i_esoet_oesssee_e_sl_ee_eIi8s_se_es_s_se_e

tO DT21972.2

LIUNCH TIME 2l JULY [q6g 1¢ HRSt 9 _INSt T.Alg SECS G.M,T,

LIUNCH AZ[MIJTH 72. INJECTION OPPORTUNITY 2

IO _7210?2o2

E_RTH PARKING ORBIT INSERTION

2[ JULY |96_ |_ HRS_ 20 _INS_ _.¢6[ SECS G.N.T. _ O° HRSt [[. NINS_ _6°062 SECS G°E°T° _ T _°90_[_T_-O[ HRS

ALT 1,3_3T_23÷_2 |AT 3,283R504÷_1 LON 3.0580793eO2 V Zo556TT27÷O_ PTH -l.17B_O31-OR AZ 8°7_3_247#_1

R 3,_3033_÷0_ O_C 3o2668_0[ _A _.O0[1TT_02 RAS l°2076378e02 DES 2°0636_A6÷0[ RAN 1.3968176÷0[

[NC _.2T26TB¢÷_| MASS Z°9588213÷_

IO _77I_T2°2

3.5 M|NS _RIOR TO TLT INITIATION

21 JULY Ig6g 18 HRS. 31 NINS_ [2.806 SECS G.N.T. _ _, HRS_ 22. NINS_ 5,_88 SECS G.E,T. _*e T _,36B1632_÷93 _RS

X _,_T_OBA_÷03 Y 2°20B_905÷03 Z [°023_O[B÷G3 DX -[°T333666_ DY [°ATAOg39÷O_ OZ [°[705655+_¢

ALT 1°_?_¢1_÷_2 LAT [°6B925_3_1 LON [.B346664÷02 V 2°BBT96[g÷06 PTH 1.64429R0-02 AZ 6,|_51_05÷0[

TR_LLI_R INJECTION INITIATION

?} J'_LY lg_q ]_ HRS, 3_ MINS. _°8_6 SECS G,MoT° *'" _. HRSt 25° _INS. 35,38B SECS G,E.T, _'" T _.426_9_62+C_ HRS

X I._C33eRI*03 Y 2o6_5_qg8÷03 L 1,392087Z÷C_ DX -Z.1356_52÷06 DY 1°036R281+06 DZ 9.5127751÷03

_LT I._|Aog*_÷02 LAT 2.326675_÷_I L_N |°R6230_9÷02 V 2°5575226+0_ PTH 1°1_64371-92 AZ 6.6l_745R÷_|

n 3._3_3_5.03 DEC 2,3131_32+_I RA 5._261576÷_1 RAS l,2093982÷O2 OES 2.0_3165b÷01 RAN 1.2_4100_÷OI

INC 3,27_7576÷31 NASS 2.g16700_÷_5

In C721,72.2

• QANSL*t_^_ INJECTION T_*INATIDN

X _,_2_1'_÷')2 Y ).357B035+_3 Z l°BSB12_5+03 DX -3.4353870÷04 DY _.BTAgB63_3 O_ 7,8g_73l)÷C3

AIT 1.53281_+_2 |AT 3.11979_÷_1 LON 2.225R0_5÷'_2 V 3.55_837÷3_ PTH &,5_TTTg÷O0 AZ 7°B_B1679÷)|

R _._C_1355+03 DEC 3.1_3_91÷_1 _A 8oIg50_72÷01 RAS 1.209_3_9÷02 DES 2o_600R38*3L DEN -g°_75B43÷_C

SEN _.l_B_7?÷O1 RBVS 1o_350_2+_2 RAN 1.26_1(,03+_1 INC 3°27_7575+0l ECC 9.7037097°01 SMA 1.23G_76q+_5

_P 3°5_Bg3_q+_ APE 5°Bg93g_9÷O[ [NWP B,2_BB+G_ C3TLI -5,711605_-01 DAZTLI 0°0000_00 MASS _.374Z237÷05

PR_ Io542_767+_B

ID _721¢72,2

T_ANSLtIN_ _ INJECTION ÷ 2 HOURS

21 JULY 195g 20 HRS. 40 MINS_ .92B SECS G.N.T. _ 6, HRSt 3_. NINS, 53.509 SECS G.E,T. _¢_ T b°51_b355÷C) HRS

X -1,935_6_C,÷_ Y -8.3518252÷q3 Z -2.5335932+03 DX -9.2677163÷03 OY -9,5361086÷03 OZ -_.AqO23q2÷03

ALT |.7786725+_4 L_T -6.861Z_Bq÷_O LON 3.13_9971,02 V 1._100577+0_ PTH 6°_BOBB56÷Cl AZ 1.2211153+q2

R 2.123040_+_4 _EC -b. BS38668+_O RA -I.56657g_*02 RAS I,21_2_57+_2 DES 2.0384640+01

ID "7?Iv72.2

HY@RI_ TRANSPE_ WIDCOURSE MANEUVER INITIATION

2Z JULY _gAg 0 MRS, 39 MINS_ 7._I_ SECS GuM. T, _'_ IU, HRS_ 3_° NINS, .030 SECS G°E.To _. T I,0503COO)÷O| HRS

X -3._395805÷O_ Y -2.71085B_+h_ Z -1,2235371÷0_ DX -6,73_077B÷03 OY -6.B_b222g÷O_ DZ -3,b36212_÷_3

ALT 4.2_20325÷04 LAT -I.55805£5÷_1 LON 2.6_85q_0÷02 V g. OB31BTP+03 PTH 7.2020763÷01 AZ l.iglqO6_*_2

R _.5_63_2T÷n4 DEC -l.5572987÷01 RA -I._17571_+02 RAS 1.2liR206+02 DES 2.0352050÷01 DEN -1°l&3266g÷_l

SEW _._ll_]7_*O1 RRVS 7.BIB_&3*Ol RAN I.25763B@+Cl INC 3°2759085÷01 ECC 9.T320D3@-Ol SNA 1.1935238÷05

RP 3,5566598+h3 APE 5.9073737÷C1 INwP B°2fiRB_16+O0 THETA -2°8691891+01 BETA -I,522B_7_+02 MASS g°6Tg_lhl÷O_

DRTX -|.57_293B÷91 ORTY -B°2aOb35_÷O0 ORTZ 9o7083306÷09

ID r771_72.2

HYR_I) TRANSFER NIDCOUPSE MANEUVER TERMINATION

_2 JULY _96g 0 HRS, _q NINS, lO, 37g SECS G,MoT° e_ [0, HRS_ )O, NINS, 2.q60 SECS G,E,T° _m T 1,D5C08222÷01 HRS

X -_._39R_g_+_A Y -2.Tlllq17_ Z -1.220713B+04 DX -_.T3_AkeA÷03 OY -6,83_9713÷03 OZ -3,b_gi_B+C_

_LT _,2q24531÷0_ LAT -I*558133B÷Ol LON 2.6RB4900÷02 V 9.0686003÷03 PTH T.2104792÷01 AZ 1.I_G23_I÷02

R _,5_6763_÷0_ DEC -1.5573820+_I RA -l°AIT$BBB+02 RAS I.ZI19209+02 DES 2.0352042t01 OEM -1.I_32870÷01

SEW B,_ll_Tq3÷Ol RRVS 7.RIB2ROR÷Cl RAN 1.2_20239÷0l INC 3°2611g16+01 ECC 9.7014_61-01 SNA I,ITBO2_I÷05

Ro 3.517q_22÷33 APE 5.R988015÷01 INWP B.l_378_I÷OO THETA -2,86q35_2÷01 BETA -1.5211_66÷32 MASS g,65gg|73÷)_

P_OO l,9292773÷C2 DELV 2,$223R36÷h| MASS 9ob59q173÷O_ PLCHNG-I.6961717-Ol

IO _771072.2

L_;NAR _BIT INSERTION BURN INITIATION

2_ JUrY |gAg 23 HRS, 21 MINS, 2_°799 SECS G.W.T. _m_ 78. HRS, 12, MINS, 17.37B SECS G.E.T, *_" T 7, B20_8273÷01 _RS

XL "_,°_hl686+02 YL -B.Og_5737+32 ZL -3°3065756+02 DXL -6.7757103+03 DYL _°52_0_95÷_3 DZL 1.2773rbB÷03

XS -_°9673176_Z YS _.26R5683÷02 ZS -_._17858÷_0 OXS L°76DB732÷03 OYS 8,056111g+03 OZS -5.2296622÷02

ALTS _.b293661÷_1 tATS -3,1715_23-h1 LDNS l. T2T_691+02 VRS B.2628751÷q3 PTR -5°O_60SB_÷O0 AZR --9°_67hq_÷_[

LIN I,763CRl2+02 LAN -2.3318211÷n0 LAP q,b3qBT_l÷03 LTS 1.21_501B÷03 LNS 5.3890255÷01 DEq -2°52_40B6÷01

TH_TA &.b711_gA+O_ BETA -1,7862435÷_2 MA_S 9.4_451R+04 ORT_ -2.7846840_03 DRTY -6.724313R÷01 ORTZ _*43lg453÷02



all

$t$_e_Ime$_$$$$e_*$*$=*_*_$$$m$$$$=_$j$*_$$$$$$$$$$$s_$$_$$$_$=$$$$$_$$$e$$$$$$$$$$$$$$$_*$$e$$$$$$$$I$$$$$$$_$s$$_$i$_$

ID _721r72o2

LtINAR nRRVT INSERTION BURN TERMINATION

2_ JULY I_69 2_ HRS, 27 MINS, IR,83[ SECS G.M,T. St÷ 78, HRS. IS* MINS. ll,40q SECS GoEoT. ess T 7.83031693÷01 HRS

Xl -T*_69gBA_e_2 YL -5o54RT315÷02 ZL -2.5_31542÷n2 OXk -3o_OZT?06+03 DYL 4=06g_042+03 DZL [o21qlRbB÷n3

WS -RobAZTT80e32 YS 5.07138_2÷_2 ZS -3.2223619#C1 DXS 2.6657476e03 DYS _oT651TgSe03 OZS -3.7776017_n2

ALTS 6.5_|_67_÷0| LATS -|o83B6729_JC LONS |,_9655B_02 VR$ _,_636|9|_01 PTR |.62_0575e0C AZR -9*_9_t0_01

LIN l*T$b3q32_2 LAN -5o_T_2_÷_0 LAP |.462263Te02 SMAS _,OS25936e03 ECCS 5o222BIg.TP02 PER5 ZoI_02_OC

RP% _oqT6|8_1÷_2 APOS 1.10756_6e_3 RANS _,6_21025÷0Z [NCS 1o_975B19÷02 LTS 1,21_1_B÷_0 LNS 5*3_825_!

LTE _,1_6_788÷_ LNE -5. BSO_ZtL÷3C THETA -1,6_01781_01 BETA -1,7?8503_+02 PROP 2,3073926÷0_ BARC 2o33R25_9+nl

OELV >.R23_fqT÷n3 MASS 7.|9235g_÷_ PLCHNG-T.0224302-_I

I3 "721r7_,2

CIRCUL6_I?ATION BURN INITIATION

25 J_}LY |_q _ H_S, _ MINS_ _9,111 _ECS G.M,T. ee_ 82. HRS, 2S, MINS, 61.B91 SEC$ G.E*T* _ T B,242B2_75_Ol HRS

XL -_.TqTR_63÷)2 YL -8o5Eg_4_1_2 ZL -_3T_q22_02 OXL -5,0S895_1÷0_ DYL 2.074723q÷C3 DZL _oOlqg367÷02

X_ -_°_65_0_÷_2 YS _,[3_T816÷0_ _S _,Bg_2727÷_) DXS 2o2_70093÷02 DYS 5o_T83378_03 DZS -_,_547OR_÷_2

ALT_ S.n'8_25_÷n| LATS 3.gsg[6?a-G1 LCNS 1t77_26_8_02 VRS 5o_gRTq63_3 PTR -1,532_765-02 AIR -q°_33337_+0!

tin l°7_63_q2+P2 LAN -7,sBRq271+_ LAP -_.3T02332+O0 LTS 1.2107_+_ LNS 5.]TS[_72+_t DEN -2.5_lq_2+nl

T_ETA 3._I3_5Rq-_1 RcTA -1.80_3C_P+_2 M&S_ 7.ISTII_÷C_ ORTX -I.3_S0090+02 ORTY 3.0300_30 DRT7 _,_3norr3

CI_ClILARI_ATION _LIRN T_MINATION

?5 J_LY 1_q ] HRSt _ MINS, _°C7Q SEES G,M,T, _** _2° HRS. 25, MINS, 56.661 SECS G.E.T, e_ T Bo2_32_}55_01 HRS

XL -_°ql)_r_2 YL -R._OR2_5÷32 ZL -3,36482_6÷_2 9XL -_o90_2725÷O3 _YL 2,OB2LO83_03 OIL 4,153_7B_÷_2

_S -q._CA_Aq+n2 YS _._6393_6÷_1 ZS 5,88213g')*03 OXS 2.9001693+02 OYS 5.3369757+C3 DZS -_.0543C3t+OZ

ALTS _°arB_l_l LATS 3°378_1_3-_,] LONS l,T_BbOl7÷_2 VRS 5°3632_5÷03 PTR 3.7_4_578-03 AZR -g,_337921+_1

L_N 1.756_502_12 CAN -7.5712_O+_P LAP -3,_770_41_2 sNAg 9.q7_1486+02 ECCS 1,7759096-34 PERS l,q78q_03

RP_ _,_72_T73+_ APeS q°gTSq_7÷32 ;A_S 1,691q_03÷02 INCS [°S_7_R41_2 LTS [.2_OT3q6÷OO LNS S. IT_qg55÷O]

LTE _,_q2qR_7÷_ ^ LN c -5.b653TR_+)0 TH_TA -_o7_gOB23-O_ BETA -_°80_000_÷02 PROP g°755_95_÷02 B_RE 7._Sq_-Ol

OELV _._q502_2 MASS 7°_B_5675#?'_ PLCHK_ _R_bS-O_

============================================================================================================================

Ig )721_2*2

C_M I_T PAS_ _VEP LUNAR LANDING SIT c

?_ JJLY Iq69 21 H_S, 2g WINS, 55.13_ SEES G,W.T. =_'1)3, HAS, 2_, WINS, _7.717 S_CS GoF,T. $_ T 1.733_5q_÷_2 HOS

XL 7._T51gls*2 YL 5. TB1923_+02 YL ?.63_545_÷02 OXL 3.39_b66÷)) DYL -_,95b_322.C) OZL -1,2)C_53l_*)_

XS 7._9_6o÷"_ YS -_.b5687b8_',2 IS 3,OTATggS÷rl DXS -3.5_52qsq÷03 DYS -3*qT_q_*O3 DZS 3*T_2OS_q÷_2

AL_S _.ar_SqT_+_l LATS 1,769352+_O LOUIS -4,IqO_BgB*_l V_S S.3_56Rq4÷J3 PTR _._|6_116-03 AZR -_*59qa3_÷hI

kIN _.T_6_SO7+_2 LAN -I.B_B_6_+_I $=_S_ _,qT_26_J÷;q

ID _72172.2

CS_ _L_N _ CHANG; RURN INITIATION

2_ JI)Ly IO_g _ _RS, 52 NINS, 18°16_ SEES G.W,T. **=L)B° HRS_ _3, WINS, 10,7_8 SEES G.E.T, **= T 1.3@719652÷O2 HRS

XL -_,T_5_rlT+n2 YL 6°nlgE816÷)2 EL 1.6_350TI÷02 OXL 3,330127g+33 OYL 3.8S_52g÷']3 DZL l*bO_TT_+33

xS _.4_21b4-J÷rZ Y_ R.33276qR*_2 ZS -7_bL3qLs÷01 DXS _._965692÷9_ OYS -2.gZ163_3+33 DZS 8._203117÷nI

At "_ _._6)0_2÷01 LATS "_,29213g_÷00 LONS 5,Ag_TTO_÷OL VRS 5,363)6q2÷03 PTR -3°052956_-02 AZR -_,q_T_T2_+CI

LIN _._SbrqT]÷_2 LAN -2.nBqO623÷_I LA _ 5,_5B5¢÷31 LTS _°IB669h2÷0_ LNS 3.838885q÷ol DEW -2.820523T÷hl

THCTA -!.Tq2_2_-r5 RETA a,qgqqgRo÷_l MASS 3.6988976÷0_ DRTX !1oO0OOOn_ ' DRTY 7°3702687_qI ORTZ _.O_Oq_

CS u PLAN_ CHANGF BUR'_ TERMINATION

2 _ J!JLY IN6 o 2 HRS, ¢2 WINS, 22.2RI SEES G,M,T. **$IOB. HRS_ _3, WINS, 1_,B61 SECS G.E.T, *$$ T 1.0_T207_5÷07 HRS

XL -7.7_3_2Bq_e2 YL 5.0651196+r2 _L 1.65_7921+C2 DXL 3°3403921_03 OYL 3,8139723÷03 DZL 1.7}03R25*C3

X% _._=2SbTg+>2 YS B.31295_6÷_2 ZS -7,_53025_01 OXS _,_BT93_0÷03 DYS -2,g3256_ge33 DZS L.blI_2_R÷_2

ALTS 5,9_58105÷_1 LATS -6,2073261÷_O LONS 5.b738657_01 VRS S.O&OS_R÷O3 PTR -3,04qIRgq-C2 AIR -q. B27STT9÷_l

LIN 1._537T_3÷_2 LAN -I.1209261+91 LAP $.TgT2031÷hl SMAS 9ogT_2635÷02 ECCS T.ISI_Z23-3A PERS I.q?Bq_q)÷_,:

PPS 9. g&7|3c5÷_2 APOS 9.9Rl)gb4÷_'2 RANS l*6B_275q_q2 INCS 1.580752R÷02 LTS 1.1@67992*qh LNS t.83B_2T_l

LTE 6,62P_2_R+_n LNE -4,0og4703÷ '0 TH_TA q,o2_3B?3-O_ BETA 8*920gTIT+_l PRnP 2,680253q÷02 RARC 2,0TqSO_l-Ol

DELV T.3?_2gB7÷_l MASS 3.67239S)÷:4 PLCHN; T,RqT2790-n[

============================================================================================================================

IO "721_72.2

CS" ?_!q "ASS _Vc _ LUNA _ LANDING SIT:

2_ IJIY lq&q I n HoS, II WINS, 26o13R SEES G,R°To $*$12S. HRS, 2. WINS, IB,T[_ SECS G.E,T, $$_ T I°25C]_532+U2 HAS

Xt S.2"l)q_+n? YL T.1236626÷_2 lL 3,_B36025_02 DXL _o1693646+03 DYL -_o232628T÷_ DZL -8°R38251_+]2

XS 7,_!0_qq5+_2 YS -6.6578_q_÷_2 IS 3°0_15051÷_1 DXS -3°SR_|OZR÷03 DYS -3,g72_7÷0_ OZS _,_3C_763÷';2

ALT_ q,ql_3_t_l LATS I,TTITTlq+_o LONS -4,193_896÷O1 VRS 5*365330q÷03 PTR 1.3_22_I5-02 AIR -R.STZ2LIT*_I

LIN i.v_J_4_+_2 L_N -I.g562879+_l

ID _721_72,2

TRANS_ARTH INJEC_I0_: BURN INITIATION

27 J'JLY _o_q 3 H_S, 4? WINS_ 2S.922 SEES G.M*T, _=_133o HPS, 3Ro MIN_, 18.¢gq SECS G.E,T. $_* T 1.3363R472÷C2 HRS

XL _o?R_5413+]2 VL -g.m359_59÷)2 ZL -3.187145q÷02 DXL -5o1[_5013+33 OYL -l.263421g÷C3 DZL -q,8_JR_÷32

XS -9. q7_+_2 YS -l*392q_6R÷n2 ZS 4.2867303÷qi OXS -To6_52q2q÷_2 OYS B,2q22770÷C3 OZS -3o6753433+_2

ALTS 5.q_7bA_÷CI LATS 2._b2_3_I÷ _n L_NS -I.719672_2 VRS 5o35q83G3÷03 PTR l,Tgq2_78-C2 AZR -g.393_377+,)I

LIN 1.75347q4+)2 LAN -2,_86o_7+,;1 LAP -l.OBg61go÷_Z LTS 1,|6323q2÷_} LNS 2.5?3013R÷01 DEW -2.877)R32+_I

T-4ET^ -4.sqb_7÷q) BETA 7o_Onq852÷r;C _ASS 3.bTRg650_O_ DRTX 3.0_07221+O3 DRTY 3,8q87216÷02 ORTZ 2.15hg62_÷hl



ID _7Z1_?Z.2

TA&NS_AATH INJECTION _UAN TEA_INATIO_

27 JULY _6q _ HAS_ &_ _INS, 53.265 SEES G.W.T. _133, HRS, 40. _INS_ _5,8_5 SEES G.E,T, _ T 1,33679_01_02 HAS

XL _,_77C7_02 YL -9,_373_8_e_2 ZL -3.38_30_÷02 OXL -8.2_80_$3÷0_ 0¥L -_.2507_÷03 DZL -7*Z|_708_÷02

XS -9.q_1_960+02 YS 2.5002929÷_1 IS 3.5565A29+01 OXS -2.38|2%52+02 DYS A.3930890+03 DZS -2.25272_6÷n2

AET_ 6.1_61521÷01 L&TS 2.0380A_5÷00 L_NS 1.7856646+02 VAS 8.399_877÷33 PTR 3,0309077÷00 AZR -9,16_6A61÷01

LIN 1.7737792+n2 L_N -5.2426230÷_1 LAP -7,5925595-00 S_AS -2,1_35566÷03 ECCS 1,_65_603÷00 PEAS 6.23;7662+_0

ePs _.o77_0_0_02 aPOS -5,28_536_3 RANS L.7_02881+02 |NCS L,598148#÷02 INMPS 1,7153919_02 SE_ L.SL73287_02

RBVS 2.7326382÷71 LTS 1.163lqq7_ LNS 2.5709353_01 LTE 6.#436150÷03 LNE -2.0673881+00 THETA ;.712;172,00

B_TA _._612_3_+00 PROP 9.603939t÷r_3 RARE 9._60396÷00 DELV 3.065_939+03 _SS 2.71A6611÷0; PLCHNG 2.66107_+00

10 _721_72.2

fNTRY AN_ TOUCHDOWN

29 J'ILY Ig_ 21 HAS, _3 WINS, 2,Oq8 SEES G.M,T* m_mlg9, HRS_ 23, MINS, 5_,677 SEES G,E°T, _ T 1,9939A521÷02 HRS

X 8,32193_2÷02 Y _.2_888_3+D3 Z 1.05_7989÷03 OX -3o0730202e0_ DY -2.8922502÷03 DE 1,@70@572÷04

R 3°5_R755_e_3 DEC 1.7_9_791+n_ _A 7o6130308÷01 V 3.6093227÷0_ PTH -6._900150e00 AZ 5°_3_9367÷01

SW_ 1.30120&Te35 ECC q°733_378"_1 INC 3.9195030_01 RAN 5,3390907+0_ APF 4,1562675_0| RP 3.%633165_03

IN_P 3.1_23+_1 SE_ 1.6856t20+_2 RAVS 1.2qo_5%+nZ RAN -3.8q85598+01 DE_ -1.8307852+01 RAS 1.2_95696+02

DES _°8_3*l_q÷nl SPSPR _.55_5115÷_3 DVRES l°8q|_67e33 PERNAD 8,7730714+03 ENTDT 2o3333330-01 ENTRG I°285qOOG+_3

L_TTD ?._396141_I LONTD I.A_99211_2 &ZTq _.q75_71_01 SEATD 6.08184_2_O1 DTSUN 7.2_2_288+3_

CIREUNLUNA_ PEAICYNTHI)N

2_ JULY Ig6_ 20 HAS, 25 MINS, 33.24q SECS G,N.T. _ 7B. HRS, 16. MINS, 25,_31 SECS G.E.T. *=e T 7.8273A419÷01 HRS

XL -_.3_6_4_÷_2 YL -[*35_828q÷_3 ZL -7°3_1_777÷0Z DXL -5.87860_8+03 DYE 2,8673327÷03 DZL 1,1902795+0_

XS -1°7215_÷_3 YS 1.696691_2 ZS -1.7316993+02 DXS 6.5302295+02 DYS _.b_3q769_03 DZS 1°7591784÷_

ALTS 8._0073_2÷P2 L_TS -_o71b_232÷30 LONS 1.7_371_3+02 VRS 6.6760150÷_3 PIR -2.70816_3-06 AIR -B°9_B37J÷r'I

LI'_ 1.7_2B155+_2 LAN n,59_nT_7÷_1 LAP [,3_7h3_5+32 LTS 1°21_7÷0_ LNS 5o3@63_66+01 DEM -2.5253862÷31

APFS -_,691_652÷nl _PS _.7385672÷_3 R_ _,9_72987÷C5 DENP _,B_b_)-')_ RANP -io797_796÷C2

[D :721"72.2

CInCUMLII'_AP ENTRY ANO TOUCHOOWN

27 J)LV la_g 17 HRS, 33 MINS, 55._2b S_CS G,M°To "=*I_7, HRS, 24, MINS_ _._O7 SECS 5.E.T, **= T 1,_7413_WI+_2 H_S

X 2.552_777¢_3 Y 2.0gqq_67÷_]_ l g.)9_611÷_,2 DX -2,56977J[÷O_ DY l*82R3627÷h_ DZ 1,75637g_÷_'4

n 3,5-Rq885+33 DEC 1.5321825÷0| RA 3.826696_÷'31 V 3°6(i9766g+_ PTH -bo3613769_30 AZ 5.7532727+_1

ALT b. Sq34_77÷_[ LAT 1.51166_7+DI LON l*Sg55qS9_02 VE 3,_8_81b0+0_ PTE -&o5377266÷00 AZE 5.518_376+31

SWA 1._1753_+_5 ECC q,7397915-_I INC 3.5_25819÷_1 RAN 1,6In_lTq+0l APF 3°g45_CgS_31 RP 3._65]3_0+_3

IN_P 1,152375_+h| RA_ -7.337q773+_1 DE _ -2.v324172+01 AAS 1.26q3566+02 DES l°9t39832÷01 SEX 1.5_73711+32

RSVS _,_1A_5_31 PEANAD _.8AB53_q÷n3 FNTDT 2,333333_-C1 ENTAG l°Z853323+03 LATTD Z.bO_49_4÷O[ LONTO 2.0)2_r'19*32

l/T_ 6,31_5275÷_I S_AT_ 2.q81_7_i+_i DTS_k g._512_÷rq



9e

IeIsee'eeeesemaeesometees$eeQ$_e$eeOesIaejeee8eeee8setssI_I_ee_ieeos_s_ee_ee_o_s_ejeeeee_e_ee'_eeo_mRmmee_I4ee_s_Oeo

In 0721081.?

LAUNCW TIIF 21 JULY 196q 14 HRS, 33 _IN$, 42.338 SECS G*N.T.

LAUNCM A_ImUTH Rl, INJECTION OPPORTUNITY 2

_em_a_eIe_aeee_see8eI_m_eseee_eeeessQse_eemee_se_M_8es_oee_e_'m_eeeee_ee_ eeeeeeeoeee'eoeeoeo°ee'llQ@gOe_l'elm°4te_MI°s_mlBesee

ID nYZtnRt.2

_AnTH PRRKING ORBIT INSERT|ON

Z[ JtILY [95q [_ _nS_ 4_ H|NSp 3.b6_ SEES G.q.T. Nee O. HRSt L|. HINS. 2[.3Zb SEES G.E.T. Bee T I.|92ST)42-OL HR$

X -q.53b*76_02 Y 2.q757909+_3 l 1.7249402÷0_ DX -z._Tq*082+O_ DY -5.8_89T,7+0) O_ -2.11t83_Be_3

ALT I.n??*Sl*÷n2 LAT 2.q28_035÷C'1 LdN 3.055,5&7÷02 V Z.5_6TTZT÷0* RTH -_.OOBZT0_.-0T &Z _.5&00188_o!

R _.5_3q_34_93 DEC 2.q125_÷01 PA 1.0600626÷_2 RAS 1.2078078+82 OES 2.0_32731e01 A&N _.6L_8285,_0

INC z.q613110+Pl _ASS 2.qTlbS36÷n_

|O _T21_1.2

3,_ mINS PRIOq T_ TLI |NITIATION

2_ ._'JLY iebO 18 H_S, 5* _INS, 25,2"2 S_C_ O,_,T, eM* _, HRS, 2_, NINS_ &2,qO_ SECS G,E,T, ,MM T _,36_2_I0Ze00 MRS

X 2.5Tbo_7+C3 Y 2.1_96_b0+_3 1 1.13_2_03÷'3 OX -I,7531l_5+0_ DY l,Sq_63TeJ_ DZ q,6_OST6R+03

ALT 1._0257_1+_2 LAT _.RB2000_I LON l. T6862Bl÷02 V 2.55Tq8n2÷O_ _TH 2.663_27T-02 AZ 6.6887717÷01

JlllJl_l_llll / J *I I ! ._JJl_l II l.lilJl I llll I __j__i__j_j_j_j_jjjjjjj_j_jjj_j_i_j_

IP _721"_1.2

TRANSL!_&R INJECTION INITIATION

21 J'JLY _gbq [R HRS, 57 MINS_ SS.2_2 SFCS G,_,T, MMM _, HRS, 2_, NINS, 12.90_ SECS G,E,T° MMe T _,_035R_3_00 HBS

X l. RqTB_3_÷h_ V 2.6284542÷C3 l 1._33_2_*_3 DX -2.15814_3_0_ DY 1.1619615+0_ Ol 7.30038_9÷C3

ALT _..]1317Q2÷_2 LAT 2.3q_T096÷Ol L3N 1.9n32_Og÷OZ V Z.557_T54÷06 RTH 2.9R00466'-_2 AZ 7.18295_T_0l

R 3.5_3_2_+_ DEC 2.380BT49+nl RA _._IT3BTS*_[ BAS I.Z_g55BO+U2 OES 2.039BSOT*O| RAN 3.2863508,C.)

INC 2,n_25522+_I W_SS 2,_2@661g+hS

e_e_ _ e_ • etBmm_eseB$_$e$ _ mM_Mem_eM_M_m8M_Mm_MM_M$m_8_MM_M8M_M_M_MMMeM_$MM8M_MeMMMMM_m_MmMMMM_M

ID ^7_i'BI,2

TQANSLU_R INJECTION T_QWINATION

_| JULY 196q IO _oS, 3 _INS. _.Bdl S_CS G.N.T. MB_ 4. HRS_ Zg. WINS. 32.462 SECS G.E.T. MBM T 4._92350_4÷00 MRS

X _._$B_4|_+C2 v 3.120221_÷_3 7 1.TSB2231m03 DX -3.4645792÷04 DY 6._2|882|_0_ OZ _.B32128Q*03

ALT 1._2_11_2 LAY 2.9352535+31 L_N 2.174052B÷02 V 3,5583q|B*O_ PTH 6.61q3q02*O0 &Z B.47353_6+01

R _.6"_19_+'3_ DFC Z.q}q585Z_l _A B.258q198÷?l RAS I.ZOgSqST÷02 DES 2.03gTTB&eO| DEW -1.0_628q6÷01

SEw _.t?R_ll_+_l kBVS _o_42422T÷72 RAN 3,2863509÷0"I INC 2,96755_÷,_I ECC g,TU_3531-01 SNR 1,2_2T_b8÷?_

_P )._57gB5*_3 APF _.7233497÷_1 INWP 2.5256316+03 C3TLI -5.7]_9637-DI DAtTLI _.00_0_ W_SS 1.38021_0"05

pR_o 1.5_g_Tg*?5

Tq_NSLI_A" INJECTION * 2 HOURS

21 J_LV lQSq 21 _RS, _ WINS_ 14._1 SFCS G.W.T. _t _o HRSe 2g. NINS. 32._6_ SEES G.E.T. eMe T 6._92350b_00 MRS

X -1.o_l_22b+CA y -T.71_5676÷ _ ) 7 -3.T6_6415÷C3 OX -9.2_g_845"03 OY -9.3775B4_03 Ol -5.0308205+_3

ALT I.T?BTblS*_A LAT -1.n21338_÷_1 L_N 3.0640010÷_2 V l._oqq688÷O_ PTH 6,4808158e01 AZ 1.17977U1"02

: _.12_I187÷_ DEC -1.0202_27÷)1 _A -1.583338_+02 RAS 1.219_265÷02 DES 2.0381_80_01

M_e_M_ee_$_8e_e8e8_e_Mi_M_ee_M_M_eeeee_M_eM_eMM_e_Mm_ee_M_me_e_M_e_M_Mm_MMMMMMM_e8_M_MMM_M_eeMMM_ee_MeMM_

ID _721_81.2

HVB_I_ T_AN_FF_ WIOKO_mS_ _ANEUVER INITIATION

22 JJLY 1Q_g _ woS. 3 MINS. 42.33_ _ECS G.W.T. _M 10. HRS_ 30. MI_S. °0_ SEES G._.T. M_M T |oO_C}O0_O÷O_ HRS

X -),_h_3+C_ y -2,639187_+_ Z -I,)RRBSIO+O_ OX -_,0q58135+03 DY -6,80Bg_TO_C_ DZ -3,71T_601÷03

ALT _.213_IS+CA LAT -1.775U001+01 L,)N 2.618qT66÷02 V 9.0681899_03 PTM T.204_675+01 AZ L.1_13637"72

R 4._TTZTT+OA O_C -l.7T415B_+dl RA -1.42556q6÷02 RAS 1.212_907÷_2 DES 2.0348690e0| DEN -l. L532259*Ot

SEw _._322_B9*01 RBVS T. RZ6033_*Ci RAN 3.22_q3_5_Oq INC 2.9637294÷Cl ECC 9.7017332-01 SNR L.|q24392÷05

RV 3.5566509÷G3 AmF b.7316_47_| INmP 2.503q74_÷0_ THETA -3.0771668÷_1 BETA -1.4913_84M02 NABS q. BTq2LOl÷_

9, TX -1._54680_÷01 DRTY -8o69378_h÷_O _RTZ 1.O091213÷Ol

M_e$_mimme_M_$eM$m_mem_eeMmeM_m_Mm$_M$Mem_Mee_eMMMM8_MMme8_M_M_MMM_8eMe8_eM_8_eMMm_mMeMMMM_e_M8MMeM_e_MMMMMM_Mm_e

HV_QIO TQANSFE_ MIDCfl_IQSE WANEUVER YPRWINATION

22 JILY 19_q I H_S. ] mlNS. _5.226 SEES G.W.T. mM8 LO. MRS. 30. NINS. 2.88T SEES G.E.T. MMM T _e0_008020÷01 MRS

X -_._6_676+_A y -2._395103_0_ Z -1.38_0272_0_ OX -_.6973503,03 DY -6.TgT&613_03 OZ -3.T31_017,C3

AL r _.213_|2÷PA LAT -I.7750679÷01 LON 2.6_BBTlg÷O2 V g.0S36121÷03 PTM T.2ll311T÷B1 AZ 1.1395676-0Z

n _.55B1375+OA DEC -l.77_2263÷_ RA -1._255536+_2 RAS I.2123qI_32 DES 2.03_8682e01 DEN -1.1%3245T÷01

SEq R._3227qO÷_l QRVS 7.825B71]÷01 RAN 3.000T_83_00 INC 2.94964_T*OL ECC 9.TgOq3qT-_l SNA |,|T69887.05

RP 3._loq363+n3 APF 6.7309975÷_1 INmP 2.34_1545"00 THETA -3.0773125÷0_ BETA -t._Bq562Te02 I_SS q.6603q_l_O_

P_OP |.BBI_q45÷02 DELV 1.q723827,_1 NASS g.&603911÷04 PLCHNG-I.TqI25BO-OI -_Meees_eo_ee_oeee
mmeeMm_M_m_e_e_Mm_M8_M_MM_MM_m_MM_M*8M_Mme_Me_M@MMM_eM_M_MMMMMeMMMMM_Mm_M$8_MM_MMiMMM_M_e_

IO _721.',BI.2

LUNA_ nRBI T INSF_TION BURN INITIATION

24 JULY lqbq 2 _ _RS. _ NINS. 53.139 SECS G.M.T. MeM 78. MRSt 11. NINS. T.7TO SECS G.E.T. _ee T T.|lBS4qlB_Ol MRS

Xk -_.346263_+_2 YL -R._554270+02 ZL -3.46S8215÷0Z DXL -b.9118482_03 DYL _.2281330e03 DZL 1.3797918,03

XS -1.3101188,33 YS 5.980663B÷0_ ZS -6.69_T_|0÷00 OXS _.SlqbS_q*03 OYS R.OR77184_O_ OZS -3eI_T28_6÷02

ALTS _.34163R9+_1 LATS -3.Tq067_1-81 LqNS 1.766LI61÷U2 VBS 8.2353805e03 PTR -T.Z32Bq6)eO0 &ER -q. ZZTTOOqeOl

kIN 1.7768716÷02 tAN 6. 039723q*_O LAP -1.66q33S7÷02 LT S 1.21_1555_00 LNS 5.369qTO_OL DEN -2.5_qq210÷01

THETA 9.7115B21÷00 BETA -1.757541R*02 _ASS 9._qqq200*O_ ORTX -2.7963303÷03 DRTY -2.0561616,02 ORTZ 2.7Stllll*OZ

iM_M_eMeM_MMMe_e_$M_eMMM_ee8_MMM_MM_M_MMee_e$_M_MM_Meee_e_M_eeeMMMMMMM_M_MM_MMM_M_e_mM_Me_ee_eMeMM_M



******e*****************************m************o*_*****e*******e*e**********e***e***eeeee**e*e*ee*eeee*ee***ee****ee**e*e*

|0 07210el.2

LUNAR O_SIT |N$|RT|ON 8URN 'I'EBN|NATION

24 JULY 1969 20 NRSt 50 N|NSt 63.B94 SECS G.N.T. *ee 78. NRSe IT. NINS, 1.$B3 SECS G.E.T. **e T 7.BZ83766E*OI HRS

XL -?.At41qOSe02 YL -6.0331352÷02 ZL -2.7036407+02 DXL -3.5995485+03 DYL 3.964A25q÷03 OZL 1.1982731+03

XS -8.q206406_02 YS 4.4662531÷02 ZS -2.7286300+01 DXS 2.4B08715+03 DYS 4.8949652+03 025 -3.BR28671,02

ALT$ $.g609S33+01 LATS -I.S&||2T9÷O0 LONS 1.53S0727÷02 YRS S.50|0963÷03 PTR o2.7433101-0| AZR -g.6056B67*O|

LIN 1.7564023_02 LAN -S.449234B÷00 LAP 1.0660660÷01 $N&S 1.05262B0÷03 ECCS 5.2966367-02 PERS 2.165BOTR*O0

RPS 9.q6B7410*02 APOS I.|Og381B*O$ RANS 1.6g|9907,02 I NCS |.5976244÷02 LTS 1.2|406B4÷00 LNS 5.3669825+01

LTE 6.Z06444|+00 LNE -5.86065BR÷O0 THETA -1. 3276500_0| BETA ol.7350537+02 PROP 2.3057B50÷04 BARC 2.]0T725B+01
O_LV 2.8176354÷03 NABS T.|96|351÷04 PLCHNGo2.|42353)+O0

e**eemee***eeeee****eeeeee_eeeeeeeeeee*eeeeeeeeeee*emeee_e_*meeeemm**eeeeee*_******emeeee**eee_*eeeeeee*meeeeee*eee****e

ID 0721081.2

CIRCULARIZ &TION BURN INITIATION

25 JULY |969 I HRS, 9 N[NS, 66.177 SECS GeM. T. *me RZ. HRSt 36. MIN$t 3.B36 SECS G.E.T. e** T BeEbOlObB6+01 MRS

XL -B.0485593÷02 YL -5.3281944+02 ZL -2.4902784_02 OXL -3.2160060+0] DYL 6°2652636÷03 DZL 1.316927n÷03

XS -B.23_4121+02 YS 5.6079597+02 ZS -3.4013730_'01 DXS 3.|0|Bg61+03 OYS 4.5293563+03 DES -3.730_069+02

ALTS B.8353769+01 LATS -1.q553863+00 LONS 1.45T6359+02 VRS 5.5023536÷03 PTR -1.$55237T-02 AER -9.3889822_01

LIN |.TS63681+02 LAN -T.6753969+00 LAP B.63321BA_O0 LTS h210222q+O0 LNS 5.1656937+01 DEN -2.SB94566+01

THETA 3.91T30|3-01 BETA -1.7999300+02 MASS 7.1E91951+04 DRTX -1.3B50000+02 ORTY 0.0000000 ORTZ 0.0000000
me_*e*_e**eeee*j***ee*****ee_ee*e*eeee**_*e*eeee*eeeeee*et_ee*_*e*eee*ee*eee*******I*_**eee**ee**eee*_eee*ee**_*eee*eeee**_e

10 O7210BI.2

CIRCULARIZATION BURN TERMINATION

2B JULY 1969 1HRS. 10 NINS. 1.148 SECS G.M.T. *** 82. HASt 36. MINS. 18.809 SECS G.E.T. *** T 8.26052246,01 HAS

XL -B.12610Bg÷02 VL -5.2244501÷02 ZL -2.6590236÷02 DXL -3.0782065+03 OYL 6.1750123*03 DZL 1.3309961÷03

XS -B.1582273+02 YS 5.7176763+02 ZS -3.4918301+01 OXS 3.0815218*03 DYS 6.3754577÷03 OZS -3.6117035÷02

ALTS _.R353BI8+01 LATS -2.OO7409q+nO LONS 1.4697540÷02 VRS 5.3638666+03 PTR 4.0739552-03 AZR -g.3863113+01

LIN 1.7563682÷02 LAN -7.6776361+_0 LAP 1.6065231÷02 SMAS 9.9731319+02 ECCS 6.T279922-06 PERS 1.9786322+00

RPS 9.9604164+02 APOS 9.q778471+02 RANS 1.691B610÷02 INCS 1.59732_9.02 LTS 1.2102195+00 LNS 5.145201q+01
LTE 6.3_56_5"0 n LNE -S.633gqAR+nO THETA -3.7B47342-0| BETA 1.7999300,02 PROP 9.75BOOTR÷02 BARC 7.672426B-01

OFLV 1.3_50225+02 MASS 7.0916150-04 PLCHNG 7.76432_9-06

10 _721781.2

CSN 157 PASS OVER LUNAR LANOING SITE

25 JJLY 1q69 21 HRS. 56 MINS) 20.051 SECS G.M.T. **'103. HRSt 20. MINS. 37.713 SECS G.E.T. *** T 1.03363899+02 HRS

XL 7.65547R8,02 YL 5.8135_62÷02 ZL 2.6513640+02 DXL 3.6071626+03 OYL -3.9424130+03 OZL -1.1951_25*03

XS 7._13q3AS+02 YS -6.6612A#1÷_2 ZS 3.0769313+01 DXS -3.5838879+03 DYS -3.9708813+03 DZS 3.T386297+02

ALTS 5.B668qlq÷O 1 LATS 1.76824q4,00 LONS "4.1938940÷_1 VRS 5. 3620020+03 PTR -4.9983614--03 AZR -8.59998_2,01
LIN 1,75615qR+_2 LAN -1,B193_92+01 SEASV T.1808366÷0_

ID _721_81.2

CSN PLAN_ CHANGE _U_N INITIATION

26 JULY 1969 3 HRSt 16 MENS) _0,2O5 SECS G.M,T, ***108. HRS) _2. MINS) 57.866 SECS G.E.T. *** T 1,0871607_+02 HRS

XL -7*_2717+02 YL 5.99|6820*02 ZL 1.6325|81+02 OXL 3.3105065*03 DYL 3.8648390÷03 DZL 1.6397505+03

XS 5._225996+02 Y5 $.3336266"02 ZS -7.660706l÷01 ORS 6o6982737+03 OYS -2o9181406+03 OZS 8.5817854"01

ALTS 5.8539111÷_1 L_TS -6.2916065+00 LONS 5.6967759+01 VRS 5. 3625903+03 PTR 1.0931077-02 AZR -B. 9079655÷01
LIN 1.7561062+_2 LAN -2o0900626÷01 LAP -4.0694519÷01 LTS 1.1866229+00 LNS 3.8182513+01 DEN -2.8226302,01

THETA 1.3660378-05 BETA 8.Bgqgq70+01 MASS 3.70096B1÷06 DRTX 0.000000_ ORTY 7.3702687+01 ORTZ 0.0_00000

ID _721081,2

CSM PLAN_ CHANGE RURN TERN|NRTION

26 JULY 196_ 3 HRS. 16 MINS) 4_.31q SECS G°M.T. e,el08° HRS_ 63. MINSt 1o9T9 SECS G.E°T. e** T 1o08717216+02 HRS

XL -7.7778187+02 YL 6.0175296+02 ZL 1°66384B1+02 OXL 3.3208135*03 DYL 3.8279906+03 DZL 1.7056687+03

XS 5.4530319÷02 YS 8.3136279+02 ZS -7o4523591÷01 OXS A.6896368+03 DYS -2.9291790÷03 DZS 1.6075867,02

RLTS 5.853B791÷01 LATS -4.2 B65945÷_0 LONS 5.673BB36+01 VRS S.3630917+03 PTR 1.0965276-02 &ZR -8*B276666+01

L|N 1.7337863+02 LAN -1.1275873"91 LAP -1.9663825+01 SMAS 9.9740333+02 ECCS 6.1839826-06 PERS 1.9789005,00

RPS q.g6986_2+02 APOS q. q782_63+02 RANS 1.6802606÷02 [NCS |.5895782+02 LTS 1.1866217÷00 LNS 3.81B193|+01

LTF 6.6234582+_0 LNE -3.9803604+_0 THETA 1.3681086-03 BETA 8,9209781+01 PROP Z,bBIT4BO_02 BARC 2.0806799-01
OELV 7.3702987,01 MASS 3.6741276+04 PLCHNG 7.8980311-01

_*_e_**_**_*_*****_*_***_***e*e*e**_**e_*****e**eeeee*ee*_****ee*_*e_*e_ee*****_e******_******_e*****ee**e**********e*e***

ID C721981,2

CSM 2NO PASS OVER LUNAR LANDING SITE

26 J_LY 1969 19 HRS. 35 MINS) _7.990 SECS G.M.T. *e*I2B. HAS) 2. MINSt 5.669 SECS G.E.T° *e* T 1.25C34903+02 HRS

XL 6.174989R+02 YL 7.1510568+02 ZL 3.1945790+02 DXL 4.1789936+03 OYL -3.215559q+03 DZL -8.7738667*02

XS 7._156202+02 YS -6.662579_,02 ZS 3.0821674+01 DXS -3.5819373+03 DYS -3.9693677+03 DZS 3.9969q52+02

ALTS 5.8B70_91_01 LATS 1.7709019+00 LONS -4.19389AO÷01 VRS 5.361506B÷03 @TR 8.2681353-03 AZR -8.5722867÷_I

L|N 1.753B96B+_2 LAN -1.q549653+01
e*ee*****_**_**_***_*_**_e_e*****eee*****e*e_**eee*ee**eee_***ee*e*ee*e*ee_*********e**ee*****ee*****eee***********_*******

10 _721081.2

TRANSEARTH INJECTION BURN INITIATION

27 JULY 196q 4 MRS* 11MINS_ $8.139 SECS G.M.T. e**133. HRSe 3Re NINSt 15.799 SECS G.E.T. *_* T 1.33637722+02 HRS

XL 2.73070254-02 YL -9.0626906÷02 ZL -3.1967683+02 OXL -_.1266591+03 OYL -1.2356661÷03 OZL -8.8057646_02

XS -q. 8779583+02 YS -1.3015596+02 ZS 6.22129BB+01 OXS -7.1315562+02 OYS 5.3019993÷03 DZS -3.6983382+02

ALTS S.87341B7+01 LATS 2.626072q+00 LONS -1.7269372+02 VRS 5.3625167+03 PTR -1.3353280-02 AZR -9,3957611+01

LIN 1.7536BB1+02 LAN -2.3877682+01 LRR 3.6717778+01 LT$ 1.1628658+00 LNS 2.552243_+01 DEN -2.82527B0,01

TH_TA -4.T066261+00 8ETR 7.6514B19÷00 PASS 3.bB09977+04 DBTX 3.04852B1+03 DRTY 3.q736279÷02 DRTZ 2.1783505,01
*eeee*_*$***e**_*ee*****e****e***e*e**e***e**_**e*e_eee_e***eeeeeee**e*eee****ee***e*eeee*_*_*e**e**e*ee**_***_****e****e_
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I0 0721081,2

TRANSEERTH INJECT|ON 8L;RN TERMINATION

27 JULY lq6q 4 HR$, 14 NINS, 25,922 $ECS G,M.T, $ee133. HRS, 60. N|N$, _3,579 SECS G,E,T. t_ T 1.33678772_02 HR$

XL 1.116815T_02 YL -9o33635g_÷_2 ]L -3,38885B3*02 DXL -q.27760_Se03 DYL -1,207S113_03 DZL -6.9962562_02
X$ -q.q8276_3÷_2 Y$ 3._9003_5_0l _$ 3.690562Se01 OX$ -L,_SS619÷OZ DY$ _,_061960_03 DZ$ -2.213385_÷OZ

ALT5 6,L00258_*01 L_TS 2.0013603+00 LONS 1,779g772÷02 VR$ 8._L05295÷03 PTR 2,999q_3_÷00 AZR -g. L615991÷O!

LTN 1,T?_2593÷02 L&N -S.3016_65÷01 LAP -8.9960368+03 $MA$ -2,11q0823_03 ECC$ L._70S752÷00 PER$ 6, L28292_÷_
RPS 9,97187SS*OZ APOS -_.23535ZZe_3 RAN$ |,751667_+0Z |NC$ Z.sq?gbEO+OZ IN_PS 1,7|56619+0_ SEN I,_I97ZZb÷OZ

REVS ?.T680T|5*01 LT$ |.1628063÷r0 LNS 2.5501583÷01 LTE 6.636_6÷07 LNE -2.033_33_÷00 THETA _,7324579÷00

8ETA _,73398q8÷00 PROP q.63168S5÷03 B&RC q,488_1_3_0 DELV 3,07_393_+03 NASS Z,717_291÷0_ PLCHNG 2.7_867_3_0_

ID _721qBt,2

ENTRY AN_ TOUCHDOWN
?g JULY 196q 21HR$, 3_ _INS, _9.70_ SECS G,_,T, _$_199. HR$_ O, _[N$, T,361 5EC5 G,E,T, t_ T l,qgO020_5+_2 HR$

X 7._18_28E÷02 Y 3.251q1_0_3 Z 1.0_31756÷03 DX -3.076179_*0_ DY -2,9521376÷03 DZ 1,86S158T_0;

R 3.50B?23t_03 DEC 1.7_67165÷C1 #A 7.6316773÷01 V 3.6095_q5÷0_ PTH -6._900391"00 AZ 5,_79230_01

_LT 6.58343R5÷01 LAT 1.757_558÷01 L_N 1.6_49749÷02 VE 3.4907151.04 PTE -6,646R226÷09 AZE 5,3044q_4_1

$_A 1.3|23781_05 ECC 9°736105q-01 _NC 3.9070|28÷0! RAN 5,3508739+01 APF _o1596776_01 RP 3._632896_

INMP 3.12??2TOe01 $E_ 1.6855387÷02 _V$ 1.301L656÷02 RAM -3,89?7525_01 OE_ -1°B306713_91 RAS 1.2_q575¢_02

DES I,_633976+01 $PSPR _,5_61912*03 DYRE$ 1.87_808_÷0_ PERNAD 8,8660616÷03 ENTOT 2.3333330-01 ENTR_ 1,2050C00_03

LATTD 2.9327277+_| L_NTD 1,8_qgqA_+02 _ZTO 6.0S81319_01 $EATD 6, L0096_S÷0l DTSUN 7,2307q_7÷00

_0 0721_81,2

C|RCUqLUNAR P_RICYNTH|_N

2_ JULY 1_6q 2_ HR$, _ NIN$, _2,556 5EC$ GoM, T. tee 78, HRSt 16, NINS, .215 SECS G.E,T, _e T T._Z667265_01 HR_

XL -_.3357qbl_q2 YL -1.357_786+03 ZL -7.312q_91÷02 OXL -S,B899662÷03 DYL 2,7803857÷03 OZL 1.3lZ_nO÷03

XS -1.7_13_07+n3 Y5 1.7065020÷02 ZS -1,13381|8÷02 DXS _,_17339q+02 DYS 6,6391_35.0] DZS 1._3_387_+_Z
ALTS 7,gqqSZq6_02 LAT$ -5.723_19_÷0_ LONS 1.?_33831*02 VRS 6,67213?8*03 PTR -1._332067-0_ AZR -8.858q332+01

LIN 1.7_10_5+q2 LAN 9.826_2_2÷01 LAP 1,266_250÷02 LT$ |,21_0831_00 LN$ 5.365B_83*01 DEN -2,5310631+_1

SEN 1.2_337_q+C2 R_VS 5.g355_L2_l S_AS -2,5_7788T+_3 ECC$ 1.6932189÷09 |NCS 1,5233680_02 R_N$ l,TT308fi6_2

APF$ -5._8_6_h+_1 RPS 1.738_65+03 RN 1,9868448+05 DEMP 6_8989818-01 RAMP -1,7982103÷02

C|RCUqLUNAR _NT_Y &NO TOUCHOO_N

27 J_LV _6_ 17 NR_t 5_ _N5* _6.196 SECS G*q*T. _147. HRSt 20* _|NS, 43*8_1 SECS G.E.T. _ T 1._734552_÷_Z H_S

X 2.67359_03 Y 2.035_21_3 Z 1.01306S2t03 OX -2,6175906+0_ DY 2.01771Z6÷0_ DZ l._518529+_

R 3._8_0_5÷n3 DEC 1,673_233_1 R_ 3.7283517._1 V 3_6098229÷0_ PTH -b._58q056+O0 AZ 6.2_26639+_1

&LT b*5832025÷01 LAT 1.683660_+91 LON 1.83_3556÷02 VE 3,678906_÷06 PTE -_.b535673,00 AZE 6.1688273_01

S_ 1.32qS_qT÷_5 ECC q, T3q6750--Ol [NC 3.IST3268_OL RAN 8_001220_+00 APF _.6_260÷01 RP 3,_6_101+C3

IN_P 5.b285611+30 RA_ -7.313q_13+_1 DE_ -Z,72919_2÷01 _a$ 1,26_965÷0Z DES L.q1365R6÷Ol SEN 1,599359_0Z

R_V_ _°_6q_÷_1 P_RNA_ B. 925_910+90 ENTDT 2,3333330-_L ENTR_ 1,285_030+03 LATTD 2,577_939÷01 LONTD 2.0_29g06÷_2
&_TD 6.933_373÷01 SEATD 2,q9_6031÷01 DTSU_ q.6??SgqZ+03
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[0 _TZt_OC.2

LAUNCH TIME 21 JULY 1969 [5 NRSt 26 PINSt _4._08 $ECS G.N.T.
LAUNCH A_INUTH qO. INJECTION OPPORTUNITY 2 '

_ie_eeeoeeee_I_e_s_eIe_s_ises_e_I*s_eeee_e_em_ee_ee_e_ee_eeee_eee_e_e_e_e_e_ee_ee_e_ee_ee_ee_ee

19 0721090._

EARTH PARKING ORBIT INSERT|ON

21 JULY [q69 |B HRSt 38 NINS_ 5.1_6 SECS GoM. T. 0_ O* HRS_ IL. NINS. ZOe328 SEC$ G*E.T. tee T [.88_80068-01 HRS

x -1.5296392,03 Y 2.80_7_78÷_3 Z 1.5339681e0_ OX -2._063356+06 DY -9.T236086÷0) OZ -_,2197335÷03

ALT I.0217165e02 LAT 2.579_2_8+01 LON 3.0_8_371+02 V 2.9567727,0_ PTH -3.T72_900-07 &Z 1.0308qITeOZ

R _._3o33a÷_ DEC 2._668t_4+_1 RA 1.1860694÷02 RAS 1.20B|?50÷OZ DES 2,0_25568e01 RAN 3.6383411-01
INC 2._5q2230÷01 MASS 2.q76_63_+05

ID 0721_q0.2
3.5 WINS _RI_R TO TLI INITIATION

21 JULY 196q 19 HRSt ¢6 NINSe _.662 SECS G.N. To _o 6. HRS_ 17. NINS. 53.636 SECS G.E.T° e_ T 6.29823166e00 HRS

X 2._581807÷03 Y 2.161690q+03 Z 1.19q2626÷03 DX -|.T682_08÷0¢ DY 1.6296926÷06 DZ 8° 7300325÷0)

ALT 9.96636|2÷01 LAT 1.975257T÷01 LON 1.6_37507÷02 V 2.5582627÷0_ PTH 3.732T0|B-02 AZ 6.8771913÷01

ID OTZICQO.Z

TRANSLUN&R INJECTION INITIATION

Zl JULY Igbg 19 HRS, 48 MINS, 8,_ SECS G°M°T, _ _, HRS_ 21, NINSe 23.63_ SECS G.E°T° _m T _.3_656_96÷00 HRS

W l. BT_12_l+_3 Y 2°6327605÷03 Z 1.4518_75+03 DW -2.1696415÷0_ OY 1.1973186+06 OZ 6.3299388÷03

ALT 1.3_83891÷02 LAT 2°6332266+01 LON I.TBIIABB÷02 V 2°5576565÷06 RTH 3.2211502-02 AZ T.6272306÷O1

R 3.5_28258÷03 DEC 2._lqZ22T÷O| RA 5._556q88+01 RAS 1.2099066÷02 DES 2.039|690÷0! RAN -9._866306-01

INC 2._5_14÷01 MASS 2,g3474_3÷05

10 _721_9o.2

TRANSLUNAR INJECTION TERMINATION

_I JULY 19_q 19 HRS, 5] MIN_, Z_,_!a SECS G,W,T, $*$ _. H_S, 2o. _IN_, _,773 SECS G.E.T, _* T _°_5_g15S¢03 _R$
X 3.7_2_7_5÷_2 Y 3.1_607_8+_3 Z 1.71_0831÷03 DX -3._7Z0559÷_ OY 6.Q_36017_03 DZ 3._710_96÷03

ALT 1.628!62_+02 LAT 2.8624327÷01 LON 2.05_0_+02 V 3.5585595÷0_ PTH 6.6316426÷00 AZ 8.7219920÷01
R 3.6C_1166+03 DEC 2°8_70107+01 RA 8.3216153+01 RAS 1.2099635+32 DES 2.U390963÷01 DEN -1.026_7_8+01

SE_ _.1706131+01 RBVS 1._481981÷02 RAN -9._8669_-0[ INC 2.8595016÷01 ECC 9.70_6_9-01 SNA 1.233_175÷0_

R_ 3.5553187÷q3 APF T.l_ObBT9+01 INWR 2.2_575_6-Ol CBTLI -S.6976_2q-Ol OAZTLI 0.000_000 MASS 1.382_987÷05

PRO_ 1.5522456÷05

TRANSLI)NAR INJECTION + 2 HOURS

_1 JULY I_6g 21HRS_ 5) WINS* 28.578 SECS G.M,T° _ml _° HRS, 26. NINS_ 63,770 SECS G,E,T, *_* T 6,_5_9155+0U HRS

X -1.qBsz_S2+3a Y -7°587825Z÷_3 Z -_.32312_÷08 OX -q.1612205÷03 DY -q. BT19951÷03 DZ -5.19835_6÷03

ALT 1.7788169+_ tAT -1.17609T0÷01 LON 2.9355160+02 V 1._099118+0_ PTH 6.4809_67*01 AZ 1.16271_6÷02

R 2.1231_25+0_ DEC -1.174856_÷31 RA -1.5859055+0_ RAS I*2107742÷OZ DES 2.0374644÷_1

10 nVZlO_n.2

HY8_IC T_ANSPER MIDCOURSE _AN_UVER INITIATION

22 JIJLY Ig6g I HRS, 56 WINS, _,808 SECS G,M,T, _e* I0, MRS, 2g, NINS, 60,000 SECS G,E,T. _ T 1,0_999999÷01 HRS

X -3,_96Z8÷06 Y -2,6478Z6_÷n4 Z -I.4767720÷06 DX -_,6076808+03 DY -6.808_414+03 OZ -3,756528_÷03

ALT _.2372993÷0_ LAT -1.8812610÷01 LON 2.6878_73+0Z V 9.0_83636÷03 ?TH T.2081_38+01 AZ 1.11g6305÷32

R _._81572_÷04 DEC -1.8803807+01 _A -1.6237332+CZ RAS 1.21265T?÷OZ DES Z.03_1_36+01 DEN -1.1T_6820_01

SE_ 8,_7T1282+CI RBVS 7, T805875+_1 RAN -I°_077q_8÷03 INC 2.8606T_8+01 ECC 9.TOISq69-01 SNA I°1917_52+05

R_ 3._620_1÷03 APF 7.1_90533÷01 INMR 2.0125565-01 THETA -3.1882985+0l BETA -1._773619÷02 MASS 9.67q2101+04

ORTX -1._3_23T÷01 ORTY -8.860_35÷00 DRTZ 1.032_296+01

ID _21^g0.2

HYBRID T_NSF_R _IDCOURSE MANEUVER TERMINATION

22 J!JLY 1°_9 l HRS, 56 WINS, 67,670 SECS G,M,T. _ lO. HRS_ 30. NINS, 2,861 SECS G.E.T° _*e T 1,0500Tg68÷01HRS

X -3._351798+06 Y -2,6681_68*0_ Z -1°4769485÷06 OX -_,6089120÷03 OY -6,7967405+03 DZ -3,T402856÷03

AL T _.23770_1÷3_ LAT -1.8813218+01 LBN 2._87743_÷0Z V 9.0237179+03 RTM 7.2166692÷01 AZ 1.[177q03+02

R _.58_9776_0_ DEC -1*_80_16÷01 RA -1._237172+02 RAS 1.212_580÷02 DES 2.03_1_29÷01 DEW -l.lT_lOl2÷Ol

SEW _,_7T1686÷01 RBVS 7.T80_27_+01 RAN -1.2669289÷C0 INC 2.86T1308÷3l ECC 9.7007064-01 SMA 1,1763006÷05

RP 3,52o_3_÷03 APF 7,1521791+01 INMP 8°T356_Sg-02 THETA -3,1886385÷01 BETA -l,ATSAqO0÷02 MASS 9,6605603÷0_

PROP 1,86_n0_02 D_LV 1,95_63TT÷_l MASS 9,6605603+04 PLCHNG-I,83_9741-OI

ID _721_9h.2

LUNAR ORBIT INSERTION 8URN INITIATION

Z6 JULY lq6g 21 HRS_ ]2 WINS, 41,_0_ SECS G,M°T, $_* 78° MRSt 5, WINS, 56.693 SECS GoB,T, _* T T, BOgqO25T÷Ol HRS

XL -6.Z1096_5+02 YL -8.5160_06÷02 ZL -3.509056t÷02 DXL -6.9618_75+03 OYL _°1260107÷03 OZL 1°_193396_03

XS -[.3113767÷_3 YS 5.22T_97q÷qI ZS -8°6069585+00 OXS 1°_883505+03 DYS 8.0931171+0) OZS -Z._S05566+02

ALTS 7.6268126+01 LATS -4.7550595-_1 LONS 1*7734119+0Z VRS 8,232426L+O] PTR -T*A_39473÷BO AZR -g*IT68450÷O1

LIN 1.7816529+_2 LAN 1.205761B+Ol LAP -1.5101¢03+0Z LTS 1.213¢_72÷00 LNS 5.3296302÷01 DEN -2.5610593+01

THETA 1.3G12600÷01 BETA -1.766_816_2 MASS 9.5000872÷0_ DRTX -Z.8017361+03 DRTY -Z.558968_÷02 ORTZ 1.182553#÷02
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I_ _T21nqO.2

LI_NAR I]qBI T INSERT|ON BURN TERMINAT|Ot

2_ JULY |g_9 21HRS. 3B MTNSw 3_.gO_ SEES G.M.T. els 7B. HRSt |1. _INS* _N.Oq_ SECS G.E.T. sel T 7._1gTZ48_*OL HBS

XL -7. JB_123_*_E YL -6.|ETSTqO*OZ lL "Z.TflZ_OOZeOZ OKL -3.7_900TZ+03 OYL 3*BlB4OOqeOJ OZL I.[Z50833*_3

XS -q.q_q_g2_2 YS 4*38T?q|Be_2 Z$ -Z.b7_B33|÷Ot DXS 2.312S6BB÷03 OYS 4.qSB|4q7_03 DZS -3.q|b324B_GZ

ALTS _.Z2_a_7_OI LATS -1.5337963.00 LONS 1.53qBb72*C2 VRS 5._22512+0_ PTR l.lOl_B?q÷O0 AZR -q._E91_O÷Ol

LIq 1.75640B4-32 LAN -5.45031B1"00 LAP -2.0630372.01 SMA$ [.052SS9_÷33 ECCS 5.25qq4s7-02 PEBS 2.|452984÷03

BPS _.9687967e02 APOS 1.1082393e_ RAtS 1.69172_2e02 |NE$ 1._97|055,32 ITS 1._133598_0C INS 5.32_358_0|

LTE _.??Sb7qR+q_ LIE -B.BLqqo4q_O0 THETA -9.B7994_O+90 BETA -t.72000qO_O2 PROP 2.3J4ST36,04 BARC Z.3320966_1

OELV 2*ql_Ttl+03 MASS Tolq_|3b_4 PLCNkG-Z.bbb496B_O0

ID "TZl'q_.2

C|RCULA_I?_TI_N BtlRN INITIATION

2B JULY L_b9 I HRS. _ NINS* 3Z.515 SECS G.M.T. _oe B2. HAS. 21. tINS. _T. T06 SECS G.E.T. _e_ T B.236t2517_! HES

XL -4.1_7_46+q2 YL -B.4_Obq|b+_2 ZL -3.343qB25+_2 OXk -4.O626q&3e03 DYL 2.287963T_03 DZL 4o85Bq473_02

_S -qoq?OOT26+_2 YS _.TBS4g44÷O| ES 2.60|487B+0_ D_S 5.3897BBSeO2 OYS 5.459qT87#03 OZS -4o|Ti_463*02

ALT_ 5*q_blbTB*Ol LATS 1,4q5246T-_l LONS l,T436654+O_ V_S 5._0_3495"0_ PTR -1.55_5757-_2 A/R -q.43_T544_01

kIN I*T_blTlt÷_2 LAN -7. SqOOBRO+_O LAP I*TBTOBtS÷O2 LTS 1.2_96456÷0q LNS $*_126426÷01 OEN -2*5977252_Ol

TN_TA 3*qlR_9-01 BETA -l. Tqq93_'_*_2 MASS 7°1905736÷04 ORTX -Io3B_OOOO_OZ ORTY O°O0000_O ORTZ _*03000_C

IO :9_I_q^.2

CIRCUL_|IATION _lIRN TcR_|NATIOt

2q JLILY 196q 1H_, _8 MINS, _T,_gO SECS G,_*T, _$e _2o HRS_ _2. NINS_ 2.67_ SEES G,E.T° ee_ T B°23_T4117÷C[ HRS

Xk -4°_17_054÷'_2 Yk -R°3_429_5+q2 ?L -3o33187_1*02 DXL "4.BOTSeET÷03 OYL 2o2888_B9_03 OZL 4°9_q9681+02

XS -q.g_q_3+_Z Y_ 1.t113325+_2 IS t.58A?_$4+03 DXS 5*9524287+02 OYS 5*3151792e03 DES -_*O_TOllg*_2

ALTS 5._bl_3_*'_l tATS _.117_q_5-_2 LONS l.T35g913*O2 VRS 5.363848B÷03 PTR _._3786bS'-_3 AZR -g,_34_B14*_l

L|N 1.7_b_Ttl_2 LA_ -7. SqSgb24÷l_b LAP -B*27qq_BE_O0 SNAS 9oqT32qBE÷O2 ECCS 4°Bl]6094"04 PERS _.gTBABIO_

RPS 9*qb_q7g*_2 APeS 9.qTB_gq2÷02 _ANS 1.6915754+C2 ItCS L.59TOO69+O2 LIB _.20_b415÷00 ttS 5.112431_+_1

LTE b._9_÷_ LN_ -$.BqBqBOSeO0 THFTA -_oTSBT246-_ BETA -|oqD_OOOq_O2 PROP 9,TSqgo23÷_2 BARE 7o6743_T2-C1

_ELV _o_=_255÷_2 MASS To_g29746÷q_ PLCH_ _.BE652BT-_6

CS_ 1ST _SS _V r_ L_JN_ LANOING $1T_

_ ;'fLY lo_9 ?_ _S, 4_ _I_, Z5.3_5 S_ES G._.T. e=_121. HRS, 15, _tS_ 40._g5 SECS G.E.T. e_ T I,03761?49+0Z HRS

KL 7._"_q576+_2 YL 5._ob_BCC÷_2 ZL 2.6728362*02 DXL 3o4389104+33 DYL -3oglBb461e03 DZL -1o|R§b4gZ+C3

XS 7._12_2T*_? VS -6.663122q÷2 75 3o0758341+01 DXS -3oSB45176+03 OYS -3o9713_5T_03 DZS 3.7189_53÷_2

ALTS _.q_OTeGI L_TS _.7_79_Tl÷rq LONS -4oZg_Bg_4÷I) L VRS 5,362B_94÷03 _TR -6°gT34ZOT-03 AZR -R°SgggqB_*_I

LIN 1.7=61626_02 LAN -I.B[962_5+_1 S_ASV 7.SB7BO4T+O0

ES_ PLSN_ CHA'JG r _UR_ ]NITIATI_t

Z_ JJLY 1969 4 HAS, _ BINS, 43oA4_ SEES G.N. To *_L_8. HRS_ 3T. _IqS, 59°_35 SEES G.E°T° _** T 1°08633065+02 HRS

XL -?,qkT3_B3÷_2 YL 5.9t56gq1÷_2 ZL 1,b1_2743+_2 OAL 3,ET8521_e03 DYL 3°BB7852B_03 DZL l°6&91203+03

XS 5,422_T68+q2 V_ R*3333954÷_2 ZS -7°460291T÷O[ DXS 4,497869B_03 DYS -2.9185051_3 DZS R.$829425+01

ALTS 5.8533q54"0! L_TS -4,2q1186T*O0 LONS 5.6947771+01 VRS 5.3624_00_03 PTR 5*]115007-03 AZR -8*gOTq947+_]

LIN 1*75b1789_32 CAN -2*09_352_+01 LAP -3.1453B41e01 LTS l. lBBbTBE+O_ LNS 3.TTT5523*Cl DEN -2°826_268_0|

THCTA -_,26_Bbq2-_5 B_TA B.qqg99Rl*_l MASS 3,T32304TeD4 ORTX O.O00OO_q DRTY 7*3687b14_01 DRTZ 0°00090C n

IO *TZl q(_.2

CS_ PLAN_ CHANGE _URN TERMINATION

2_ JILY l_bq _ _S, _ NINS_ _7.95q SEES G°_.T° $$$10B. HRS_ 3B. NINE* 3o14B SEES Gob°T, *** T l,_B63420B_02 HRS

XL -Toq?Sl'qO+_2 YL 5.961906B+02 ZL 1o6216667+02 OXL 3.2869083÷03 DYL 3oBSLOTq7_3 DZL [,TlSd527÷33

XS 5._t_ll3+_Z YS RoO135910÷_2 ZS -T.4_19454÷_1 OXS 4°4qgZ2_8+O) OYS -2,9295479÷03 DZ$ lobOT_Slq+_2

ArTS 5._$3428T+_1 LATS -4.2863755_0 LON_ _.673qS18eOl VRS _.3629532_03 PTR E.313667B-03 AZR -B.R277(_3÷_I

LIN 1.7S3TqOo_2 LAN -1*1279653÷_1 LAP -I._OqTOR8÷_l SNAS 9.9736263_2 ECCS 3.EqO634B-O_ PERS IoOTBTlgQ÷A_

RPS g°_C1443+_2 APOS q°O76TQBl÷_ BANS 1.6BqIEgO+O_ INCS l. SB9227B_02 LTS l,_BSbTTI_O_ LNS 3. TTT_9_÷Ol

LTE 5,fi_51222+ _ LNE -3°922_bSb+:c THETA l.lTqOb14-_3 BETA B.qEOq93|eO| PROP 2°b82[BTS÷02 BABC 2.0BOETOg-Ol

OELV T,3_Tqq_+_1 MASS 3.ETS_BZ_+_ PLCHE_ T,Rq66232-_l

CS M ?'_ _SS _V rR LtlNA_ LANDING SITE

26 J!JIV l_hq ?_ _qS, 23 NINS_ 4h. lR9 SEES G,q.T, $$$_24. HESe 57° NINSt 1.379 SEES G°E.T. $$$ T 1,2495_383÷02 HBS

XL _.llOqq_q+_2 YL T. L935342÷_2 7L 3.2117406÷02 DXL 4.2045822_03 OYL -3.186376q_03 DZL -B°657_B|2*02

_S 7._i_?_35÷_2 YS -6o66L_252*q2 7S 3°OBlOb)leO| DXS -3o582623B+03 OYS -3.9696487+03 DES 3o9971977+0_

ALTS 5.q711a63+_ LATS I,T7_5481+0C L'INS -_,193Bq54eO_ VRS 5.362|898÷03 PTR 4,95BqsTB-03 AZR -8o_723CB3÷_1

LIN 1.T535g7q+_2 LAN -|,gS_24(3+_

T_NSEA_TH [tJECT|ON RURN |NITIAT[ON

2T J:ILY 196_ S H_S, 0 NINS_ 14.51_ SEES G.N, To "_$133. HRS_ 33. NINS, 29*TOE SECS G.E.T. $$$ T 1.33558250_02 HRS

XL 2*6232qcg+_2 YL -9.06_6762+02 ZL -3.2|9B529,02 OXL -B°|42624q+03 DYL -l°lBOBT49*O_ DZL -B°bEQBS69+02

XS -g,gn_7973_ YS -1,1_46760÷Q2 ZS 4°Oq_1788÷Ol OXS -6,[310677_02 D¥S B,_143366÷03 OZS m3,T398692÷02

ALTS S.q_fl_43')÷_l LATS Z.3_OBO_q+d_ LONS -|o71ST643_02 VRS S.3626429÷03 PTR -6.9486283-03 AZB -9.40020g0+01

LTN 1.7S3491)_32 LAN -Zo3B82qql+_l LAP 2.3|73177_0| LTS 1.[620720+00 LNS 2.5[13BOB÷01 OEt -2o82|B450÷01

TH_TA -4oq]6894g_O0 BETA Tob_30634÷O0 _ASS 3,6B23528_0_ DRTX 3,0670B_2+03 DRTy 4.0_6030÷02 DRT? 2,74417B8-01
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ID 0721090,2

TRANS£&RTH iNJECTION BURN TERMINATION

27 J1JLY [96 Q 5 HRSo 2 MINS_ _3,174 SECS G.M.T, e_e|33m HRSt 35° MINS_ 58,360 SECS G,E,T, *ee T 1.335995¢5+O2 HRS

XL 9,Q_T6633÷OZ YL °9,363¢36[÷02 ZL -3°60_B787+02 OXL -B,3132_Bq÷03 DYL -1,1165606÷03 DZL -6,5T08611+02

XS -q.qTDbODT÷02 Y$ 5.4qSOSbB÷_l ZS 3.355T091÷01 DXS [.4q_5428÷0| DYS 8.6269297÷03 DZS -2.161945_÷02

&LTS 5,_R63006_1 LATS 1°q26125_÷00 LONS 1.768¢662÷02 VRS 8,6297155÷03 PTR 2,9qq8305÷00 AZR -g.15733_6÷01

LIN 1.7T_1277_02 L_N -5.381_301÷01 LAP -1.8_66030+02 SRAS -2,0699651÷03 ECCS 1._817160÷00 PERS 5.916_6_÷0_

RPS 9.971_31÷07 APOS -5.1370655+03 RANS 1.753883_÷02 INCS 1,5975251÷02 INMPS 1.7162397+02 SEN 1.f12_032*02

RRVS 2.8_1_13_nl LTS 1°1620322÷00 LNS 2.5092830e01 LTE 6.4222486+00 LNE -1.9664818+00 THETA 6.668_402e00

RET_ _.8366302+90 PR_P 9.680860_÷03 BARC 9.5573237÷30 DELV 3,096_0_3÷03 MASS 2.713_66B÷06 PLCHNG 2.7855321_0

ID _T21_n.2

ENTRY &N_ TOUCHOOWN

2_ JULY 1969 21 HRS, 35 MINS, 25°56_ SEES G.M.T. _*elqB. HRS_ B. MINS, 60.752 SECS G,E,T, _** T 1,981_4653+02 HRS

X 7,7"T4316+_2 Y 3,25_5678+_3 Z 1,0_#311÷03 DX -3,0796422+06 DY -3,087_17÷03 DZ I,BSB0212+O_

R 3.50B7771÷_ DEC 1.738568B+01 RA 7.6692_99÷01 V 3.6_995_0÷0_ PTH -6,_90036q÷00 AZ 5._659755÷01

ALT 6.5R789BO+nl LAT 1.7_363_÷_1 L_N 1.65_1_T1_02 VE 3.6907866*06 PTE -6,667981B÷O0 AZE 5.32311g0_01

Sq& 1,3360t67÷n5 ECC q, T407T02-01 INC 3_BBTq770÷01 RAN 5°3842629÷01 ARF #,1580406÷0l BP 3,_633539+03

|N_P 3.1311(Tg+_1 SEM 1.6853911+92 RRVS 1.304563q÷02 BAR -3*Bg612R_+01 DEM -Z.B29R391÷01 RAS l*2qgSO5g÷02

_S 1.R633712+_1 SoSPR _,5025681÷03 DVRES l,B6233g_03 RERNAD 9.0518175÷_ ENTDT 2,3333330-01 ENTPG 1.2_5U_0_3

LATTD 2,91_PB97+_1 L_NT_ 1.B_99960÷02 AZTD 6,10_1936÷01 SEATD 6,1381339+0l DTSUN 7,2_83_22÷0C

ID _7213qn.2

CIRCUqLUNAR PERICYNTHION

?_ JULY 1_69 2l HRS, 37 NINS, 3_,661 SECS C.M.T, eee 78, HRSt 1_. MINS, 49.R52 SECS G,E,T. ee* T 7.81B051_3÷01 HRS

XL -7,qt2_52q+02 YL -1,362_086÷_3 ZL -7,3_26286_02 OXL -5,q152761_03 OYL 2,710B323+03 DZL 1,3_29645÷03

XS -1,721_2_7÷_3 YS 1,699689_*_2 ZS -1,73ghOUl÷n2 DXS 6,33_583_÷02 DYS 6,6382513÷03 OZS 2,175512_÷_2

ALTS R.D_2832÷_2 LATS -R.T62755_÷O0 LONS 1,7_36105+02 VRS 6,67195_7÷03 PTR -1,2288545-0b AZR -R,BL2201q_O_

LI_ 1.?_q565_÷_2 L&N 1.0257_54+_2 L_ p 1,2_6207q÷02 LTS 1.21337_7÷00 LNS 5,3252867_0l DEM -2.5_21_I÷01

5E_ 1.2_75C54÷32 RflVS 5._O3Q_I_I _A_ -2,R_7_&I÷_ F_S ].6q31_22+Oq INCS 1.52_R077.02 _ANS 1.7_301_7_2

AoFS -_._24672+01 R_S 1.738521_÷03 RM 1,9B59_87÷05 DEMP _°893386b-01 RAMP -1,7_385_+Q2

IO r?2I_gr,2

CIRCUMLUNAR ENTRY AND TOUCHDOWN

27 J!ILY lqbQ JR HRS, 3q _INS, _I,_I SECS G.W.T. _*_T° HRSt _2. M|NS, 56,58g SECS G.E.T. _e T l._7215Tlq÷_2 HRS

X ?,b65_3_3+n3 Y 2,022_60_÷_3 Z 1,0575036+03 OX -2,64_T980+04 DY 2,07630BR+0_ DZ 1.31937_5÷()_

R _,_n_Tl2R+_ DEC 1,7541322÷_I _ 3o7174391÷01 V 3,6098351÷04 PTH -6,555_005÷00 AZ 6,5328603+01

ALT _,5_326q2÷_1 LAT 1o765Ql15÷._1 L_N 1,72302_÷02 VE 3.6769337+0_ PTE -6,7594168÷00 AZE 6.397836U÷O1

SMA _.3275gOT÷n5 ECC Q, TBglQRQ-_ [NC 3.01Bg679_01 RAN _,2B_Og95÷O0 APF 5.011_767÷01 RP 3,_b2_T20÷03

]N_P 3.2T2gBn2_ RAM -7.26093BJ÷?I OE_ -2,T2_9347÷0_ R_S _,2688051÷02 DES I.q129_20+01 SEM 1.633T_3÷02

RRVS 9.sq4ggR7÷_1 PERNAD B. g29996B÷OO ENTDT 2,3333330-01 ENTRG _,28500QO÷O_ LATTD 2,5742162÷_ LONTO I.g331317+02

_2TO T.1923Bgl÷nl SEATD 3,0231559+ni DTSUN 9,6589650+00
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10 _TElOqq,2

LAUNCH TIME 21 JULY lgbg 16 HRS, 5T BINS, 32,812 SECS G.R.T.

LAUNCH AZIMUTH qg. INJECTION OPPORTUNITY 2

IO GTZlng_.2

EARTH PARKING ORBIT INSERTION

21 JULY lqBq 12 MRS, B WINS, $3. BBT SECS CoW. To _** O. HBS_ ll° NINS, 21.O55 SECS G.E._. _** T l.B;lBlBgO-Ol MRS

X -2,_232512_] Y 2.0g55_26_O3 l 1.3_2182_O3 OX -|.7gOB3g2÷O_ OY -1.626613_0_ O1 -8.271Og80_03

ALT t,Olbb2TB÷O2 LAT 2.238613T*01 LON 3.O3772_÷02 V 2.B56772T+O_ RTH -1,886_A9-07 AZ t.1_588T*O2

R 3.5_3q335+03 DEC 2.225_835*01 RA [._02g_B7+O2 RAS [.2088040÷02 OES 2.0_13284+0_ RAN 5. T222236+_0

INC 2.ORT3116+_1 w_SS 2.9729818+05

tt#_te_t_ttttt_t_t_m_tttetettt_t_tt_ttt_ttmt_t_tt_te_t_tttt_t_tt_t_t_tttet_t_t_tt_ttttt_t_tt

3.5 WIN_ PRIOR TO TLI INITIATION

_] JULY 19&* 21 HRS, 10 BINS, 63,9_2 SECS G.M*T. emm _. HRS, ]_. WINS, 11,173 SECS G.E.T. ÷me T _.2]g769)6+Oq HRS

X 2.522027Ten3 Y 2.2OAOBlle03 l 1.1_glblOe03 OX -_.Tg20bg6+o_ DY 1.5_g2ggB+O_ OZ g.6783_70+O3

ALT 9. RO_652T_I LAT I.gOSIB53_O1 L_N 1._OO8_8_02 V 2.55qC 016+04 PTH _.613BBIZ-Q2 AZ 6.6_4g_1_+01

_ttttiti@_@_t*t_t*t_t_ttt_tttt_t_t_t_t_tt_e_t_t_tt_t_tt_tttt_t_it_t_t_t_tt_t_t_t_t_tt_tt_t@_s_t_

IO C721_q9.2

TRANSLLN_R INJECTION INITIATION

2_ JULY |gAg 2_ HRS_ 14 RINSe |_._82 SECS G.W_T. *_m _ HRS_ |6. WINS. _l. IT0 SECS G.E.T. _** T %27810270÷00 HRS

X l.q_OR620÷_3 Y 2.&b5644B÷O_ Z 1.44_427&_C3 OX -2.1866835"04 DY [._07_543÷_6 DZ 7.31963_3+C3

A_T 9.g7_7_33*01 LAT 2._2OTg58+01 LON 1.57_gT13+OZ V 2.5582602+0_ PTH _.36175bl-G2 AZ T.IT_SBT÷Ol

e 3.5_17635+_3 D_C 2.AO68_1_.O1 RA 5.5517301.C1 RAS 1.2105025"92 O_S 2.o37ggRB+q! RAN _._6061_B*q3

INk _.gBBBOTq+_l RASS 2.9317215+_5

TRANSLt_R INJECTION TERWINATION

21 JULY lq&9 2_ HRS, I q qINS_ 33. R]_ SECS G.W,T. *** _. HRS, 22. WINS, I.O01 SECS G._.T. e_ T &.)&&g&&7)eOO HRS

X 3.255_393+_2 Y _._20_h0_+_3 Z _.T71g_29+03 OX -3.&BlObb_+O& DY 5.65_3161÷_3 DZ _.7q21_26÷33

ALT 1,b18_015÷_2 LAT 2.q6161_01 L_N 1.8_&Bb_b+Q2 V 3.559098_*0_ OTH 6.627_Rg3÷0_ AZ _,_R33_67+01

R 3o_C2_613+_ DEC 2.9_5R533+_I _A B._}_2_07÷_I RAS 1.210539_÷02 OES 2.0379260÷_I DER -t. Ob2)7_T+Ol

S_ _.243^_22÷_l R_VS 1,_53_6B_+02 QAN _,_&_613_+C_ INC 2.9868078+01 ECC 9.T0_2160-Ol SWA 1.2316326+05

RP _.55_2_72+_3 _F b.7_B325h+_l INWO 3._5_1774+00 COTLI -5.70609_0-01 OAITLI Q.OnOOhO0 MASS _.Oq_gSlg÷_S

PROP 1.55_TBgT+n5

[D _7_I099.2

TRANSLUNA_ INJECTION + 2 HOURS

_I JtJLY _g& O 2_ HRSo _q WINS, 33.RIN SECS G,W.T. _* b. HRS. 22. WINS, 1.OO1 SECS G.E.T, _* T 6.36694_73÷O_ HRS

X -L._21TqOB+O_ V -R.1712052+_3 Z -3.83_0375+03 DX -9.03TB295÷03 DY -9.5776021÷C3 DZ -5.OBgT332eO3

ALT [.77B_]T÷q_ LAT -1._145_6÷C1 LOW 2.T3595qs÷o2 V 1.40q_B2_+O_ PTH 6.4B13576+C1 AZ l.l_[bBTA+02

R _.1231ag_+q_ DFC -L.n403&_5+_l RA -I.5&q6_7+02 RAS 1.211370q÷02 OES 2._362glq÷Ol

IO _721_g_.2

HYB_IO TQANS _{p MIDCOURSE MANEUVER INITIATION

_2 J_tv I_ Q 3 H_S, 27 WINS, 32. B12 SECS GoW. T. _* 10. HRS, 30. WINS, .O0J SECS GoE.T. ess T Io05O_COJ_÷OI HRS

X -3._I176qI+C_ Y -2.767_B32+_ Z -1._35_371+0_ OX -_._605652+0_ DY -6.q5552zg÷03 _Z -3.73_7337÷_3

ALT _.277237_+_ LAT -I.809_530+21 LON 2.274_33_÷&2 V B.g896_&7÷_3 PTH 7.2145089÷01 A2 l.l_lq_70+32

_.6215191"_4 DEC "1.8090C88÷_1 RA -I._0q5251÷02 RAS 1.2130858÷02 DES 2.0329nOO÷ql DEW -1.2113011"01

SF_ _.5_41_4_31 RflVS 7.6794829+_I RAN 4.3994679+30 INC 2.gBR0131÷OI ECC 9.701627)-31 SWA 1.19148c)9÷35

_V 3.555n531+03 APF _.75655q8+_1 INmP 3.1325586÷00 THETA -3.1215984÷31 BETA -1.488A277÷02 MASS g.b792101+_4

DRTX -1.455b_÷_I 0RTY -8.8011752+CC ORTZ l,_3nBBO9÷Ol

|b *721_gg.2

HYBRID TRA_SFF_ MIDC_URSE _ANEUVER TERMINATIOh

22 ILILY 1969 3 HRS, 27 WINS, 35.724 SECS G.M.T. _$e 10. HRS, 30. WINS, 2.912 SECS G.E.T. Ss* T I.OSO080BR*GI HRS

X -3,_l_qBl°+_6 Y -2.767qCBS+h& Z -1,_352155+0_ OX -_.4620388+03 OY -6.8_2652+03 02 -3.Tl_ObgO+O3

ALT 4,277646R+_4 LAT -l. ROqglqS+O1 tON 2.274327_02 V 8.97_8573+d) PTH 7.2213Bgq÷C! AZ 1.1401G2B+02

R 4.b?IO_g_+_4 DFC -I.B_gOT54÷PI _A -I._095095÷D2 RAS 1.2130862÷02 DES 2.032_gg_÷01 DEW -|.2113207+01

SFW q.55_I_1+_)I P½VS 7,6793237+01 RAN _.1&n3360÷03 INC 2.gT36_gq÷01 ECC 9,7008652-_I S_A _.175_B21+05

mP ).5177723_n) APF _,7563117+_ I INWP 2.9b_7295-9_ TH_TA -).1217314-01 BETA -l.aB&5_5+02 MASS 9.6b02319+0_

PR_V |._97q12_+02 DELV l.g8qhT80÷Ol MASS g,660_319÷04 PLCHNG-I.839328_-Ol

I_ _721:_9g.2

LtlNAR 0_IT INSERTION BURN INITIATION

2_ JJLY lq_g 22 H_S, 51 WINS, _6.353 SFC_ G.W.T, I_ 7T, HRS, 5_. WINS, 23.551 SECS G.E.T. tee T T. TgO55_lB÷01HRS

XL -_.2"75297+_2 YL -B.5_13170+02 ZL -3._759563÷02 OXL -6.9960781+03 OYL _.12736BO_33 OZL |.283_615+0_

XS -L._R_Ag7+_3 YS 6.5353231÷_i ZS -5.5130696÷_ OXS 1.5323L50÷03 OYS 8.087629Be03 OZS -3.6_7_q31+02

ALTS 7.25_5_67+C_ LATS -3. t22_Sg0-_l LONS l. TB_g393+02 VRS B.23g_ogl+O) PIR -T.0009227÷O0 AZR -g*2b2@bTR÷)l

LIN 1.7734663+O2 LAN 3._T2R_5÷30 LAP -1.627947l÷02 LTS 1.21Z2TZO÷OO LNS 5.2622773eOl DEW -2.559136b+C!

THETA 1.17_Al_q÷_l BETA -1.7&_30_+_2 MASS q._ggT627_O_ ORTX -2.TgB330T÷_3 ORTY -L.7965001÷02 DRTZ 1.78b)350+U2



9"l

ea_mieeom_$ese_e_e_e_e_e_sssm_eto_ss_eIjemeAe_iso_$ssseil$e_iI_e_Ae$ImBesesAAI_$s_o_l_eeeBes8s_e_Os_ee_e_eI_

]D _T21_Oq.2

LUNAR ORBIT |NSERTION BURN TERN|NATION

24 JULY 196q 22 HAS, 57 M[NSt 4q.225 SECS GoNoT. ms* 78, HRS. O, M|NS, 16.41[ SECS G.E,T, _*_ T T.80045586_0[ HRS

Xk -T.3f13Rc_K12+02 YL -6.[67&920÷02 ZL -2*76[9072+02 DXL -3.7680679+03 OYL 3.B140¢87÷03 OZL [*|26566[_03

XS -qo936q¢_[e_2 YS 6,69920¢B÷_2 iS -2.T68032Te01 DXS 2.3767BBBt03 DYS 6°9263503÷03 OZS -3.B?T8625_OZ

ALTS 6.2_47BST_I LATS -l. BB_6766eO0 LONS 1,5327753eO2 VRS 5._$0932q÷03 PTR 1,0867626÷00 AZR -9.6050266_01

L|N 1. 756_00R÷02 LAN -B,_BB6_÷_O LAP "2.059_7Bbe01 SNAS 1.052_602_03 ECCS 5,25T6C|q-02 PER S 2.165239_÷00

RPS q._72_|82+_2 APOS I.IOTR7BS_03 BANS 1.BqI269B÷02 INCS 1.5965766e02 LTS 1.2|21867e00 LNS 5.2572967÷01

LTE _.256611q+_O LNE -5. 75136_7÷00 TMETA -1.1209768,01 8ETA -1.76B3820,02 PROP 2.2997678÷06 BARC 2°299¢16 T÷_l
DELV _.B_q2152÷03 WASS 7.19qqq_9_04 PLCH_G-1.TT836_8*00

I_ "TZ1_qq.2

CIRCULA_IZATION BURN INITIATION

25 JULY l_6q 3 HRS, 7 WINS, 51.130 SECS G._.T. *** 82. MRS, 10. WINS, 18.317 SECS G.E.T. *** T 8.21717568+01 HRS

XL -_o2362252÷0Z YL -8o382_658÷02 ZL -3o3533_12_02 OXL -4°q514696+03 OYL 2.3065037e03 OZL 6.9327119÷02

xS -_.OnBT66I÷n2 TS 1.165502q_32 ES 1.3207261÷00 OXS 6.3063785+02 OYS 5._¢B6129_03 OZS -¢.1721070÷92

ALTS 5.Bbq3OBB÷O[ LATS T.BBBb312-02 LONS 1oT3_0360÷02 VRS 5.5006338÷03 PTR -1.17769_6-O2 AZR -9.4349920÷0|

L|N 1.T_3663÷_2 LAN -T. BOOq933+_O LAP 4.245_409-01 LTS 1.2084619+00 LNS 5.0_54463÷31 OE_ -2.61_2761÷01

THETA 6.982_36B-31 BFTA 1.79q93_0÷_2 _ASS 7o1950550+0_ ORTX -I.37890_5÷02 ORTY 0°0000000 ORTZ -T._167605-01

CIRCULARIZATION RURN TERMINATION

25 I'JLY Io_q 3 _S. _ WINS, b.n_q SECS G.M,T. *** 82, HRS, I_. qINS, 33.235 SECS G.E.T. *_ T B.2175898b÷O! HRS

XL -_._55q12T÷_2 YL -B.32BB363+_2 ZL -3,33BOgBB÷02 DXL -_.T9735qB÷03 OYL 2.3060998÷03 OZL B,O392151÷G2

XS -g.B_?61OS+_Z YS 1.277503_+_2 ZS 3.0911123-01 OXS 6,836B037÷0? OYS 5.333_22T÷03 DZS -_.ObTTT_3÷02

ALTS 5.B68_613÷_1 LATS 1.7TB_BBR-_2 LON_ 1.7263953+02 VRS 5.3627329÷03 PTR 1.B569012-02 AZR -q.635_219÷01

LIN 1.7563662+02 LAN -7.593266_+Ci0 LAP -3.5583107÷01 SMAS 9.9755817÷02 ECCS _.683_651-04 PERS |.97q3613÷0_

R_S _._7_ql*q2 APOS _.g8_2_I_2 BANS 1.6qIlZ_+OZ INCS 1.59B_75_*02 LTS 1,23845B2÷00 LNS _.0_523_3_01

LTE _.3_472÷_ LNE -_.52607_3÷?0 TH_TA -6.586_q_2-02 BETA -I*Tgqq30_02 PROP q.7236375÷OZ BARC 7.6414357-01
OELV 1.37_q_77÷q_ MASS 7.O?7BZ_b+_ PLCHhG _.57_7167-0_

CS M IST PASS QVER LUN_ LANDING SITE

2& JULY [_q O HRS, I WINS, 51.567 SECS G.M.T. _103. HRS_ _. _INS, IB.TS2 SECS G.E.T* *_ T 1.03071876÷02 HRS

XL _._2315_7+02 YL 5.9561B58÷02 ZL 2,TOqOBTO÷A2 OXL 3._B99_66+03 DYL -3.878506_÷03 OZL -1o_696273÷_3

WS T._L31_65÷02 YS -_.6605688÷_2 ZS 3.0765163÷01 OXS -3.5852850÷03 DYS -3.970q526÷C3 DZS 3.739300_÷D2

ALTS 5,BSb?978÷_[ LA_S l,TbB1897÷n0 LONS -_°_q38926÷01 VRS 5.3630732÷03 PTR -1.55BA41B-02 AZR -B.59_9535÷01
LIN l.TSb|STB÷h2 LAN -1.81953fiq÷01 SEASY 8,26_1_06÷00

I_ _T2IC_g.2

CSw PLaN_ CHANGE BURH INITIATION

2_ JULY !9_q 5 HPS, 2_ WINS, 16.7_5 SEES G.M.T. _OB. MRS, 26. MINS, _}.891 SECS G.E.T, _ T 1.0B_5525_02 HRS

XL -_.9275_05÷_2 YL 5.8_5136_÷_2 ZL 1,5736720÷02 OXL 3.22_2020÷03 DYL 3.q24B_Tq÷03 OIL 1.664086S÷03

XS 5._2_02_2 YS _,}3682_2+_2 ZS -T,_b_BBgleO_ OXS 4.4961773+03 OYS -2o91B2090÷03 DZS 8.5862916÷01

ALTS 5.B_5_1 LATS -_.Bql7Iq_+n9 LONS 5.69_7797÷0_ VRS 5.3608699_93 PTR -[oq416659-q3 AZR -BoqO?O867÷_l

LIN 1.75_LO3_+r2 LAN -2.3qn3823+Ol LAP 1.5565162+02 LTS 1.184_434÷00 LNS 3.710189Q÷01 DEW -2.B31_B33÷_I

T_TA -_,577736_-G7 BETA B.ggq_q64÷C'I MASS 3.70715OT÷0_ ORTX _.0OOOO00 ORTY 7.368761A÷01 ORTZ _.3000_OO

TO "721"qq.2

CS" PLaN_ CHANGE _U_N TERMINATION

25 JLILY 19_ 5 H_S, 2_ MIN_, 20.82_ SECS G.M.T, _*108, HRS, 26, MINS, _B.OIO SECS G.E.T. _* T Ioq8_6670_02 HRS

Xt -7.q_5_593+_2 YL 5°B716276÷}2 ZL 1.5_5180B÷02 OXL 3o23_T1_2÷03 OYL 3.B_78905÷03 OZL 1.730_652÷33
XS S,_526&B+_2 YS S.316qq53÷02 ZS -7,4559296÷0_ OXS _._BT531b÷03 OYS -2o9292589÷03 OZS 1,6_7B885+02

ACTS 5,B94_6_÷ql LATS -4.ZBb_O4B÷nO LONS 5.6738_23÷01 VRS 5.3613757÷03 PTR -LogT67BOT-03 AZR -A._BTBT72÷O|

tiN 1,753TR3R+D2 LAN -1.1_78_33÷01 LAP 2°I_qOR15÷01 SMAS q,q7571_3÷02 ECCS 1,3863909-06 PERS [.gTg_O23÷_Q

RPS _.974336_÷02 APOS q. qT71021_02 RANS 1.6800530÷02 INCS 1,5886423÷02 LTS 1o1844422÷00 LNS 3.7101317.01

LTE 6.626776B+O0 LNE -3°S263656÷00 TH_TA 1.3523776-03 BETA 8.9209297÷01 PROP 2o68566_1÷02 BARC 2.0_5376@-n|

OELV ?.36BTBB3÷_l MASS 3,6802940÷04 PLCHNG T.Bq88965-O1

ID rTZl_gg.2

CSM _ND PASS OV_R LUNAR LANDING SIT_

2b JIJLY 1969 21 HRS, _3 wINS, 39,396 SECS G.M.T. _**12_. HRS, _6. MINS, 6.581 SECS G.E.T, _e T 1.2476B_qS÷02 HRS

XL 6._135_Rg÷_2 YL 7°2659377÷02 ZL 3.Z_|231S+02 OXL _,2_BSIB?÷03 DYE -3.137097fl÷03 DZL -_._598222÷02

XS ?._ISn26b÷_2 YS -6.662223T+_2 ZS 3.O_l_gBl÷Ol OXS -3.5S33B_2÷03 DYS -3.g690307÷03 OZS 3,qgT5_4[÷02

ALTS 5,RRIBR?4+01 LATS 1.7T06117÷00 LDNS --4,193893}÷01 VRS 5.3622_30+03 PTR -5.500836S-03 AZR -B.5722_33÷0I
LIN l. TS35qlT÷_2 tAN -1.q55_756÷01

ID 0721_g_.2

TRANSEARTH INJECTION BURN INITIATION

27 J_LY 196Q 6 HPS, 20 WINS, 53.737 SECS G.M,T° _133o HRS_ 23, MINS, 20.922 SECS G.E.T. _e T 1.3338gl_B+_2 HRS

XL _,_3g_57h÷'2 YL -9,10_6_81÷_2 ZL -3.2591000_02 DXL -5.1680052÷03 DYL -1.0072163÷03 DZL -8.3E_6069÷02

XS -q*q338771+_2 YS -T.97407_0_01 IS 3°B667972÷01 OXS -4,6317823÷02 OYS 5.330_B62÷03 OZS -3.837866b÷02

ALTS 5,_83q3q_+{)l LATS 2.2219933÷_0 LONS -I.75_1062÷02 VRS 5.362_12_÷03 PTR 5.030g297-03 AZR -9.49752B3÷_I

LIN 1.7534_5+_2 LAN -2.3892276÷_I LAP l.blR3g_3+02 LTS 1.1607765÷00 LNS 2.44310BI÷01 DEW -2.B14772_÷01

THETA -5._717373÷_0 BETA 7°9557_3_+00 MASS 3.68716&I+0_ ORTX 3.0997710÷03 ORTY 4.3159583÷02 DRT? 3.T?91TBT÷OI
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|O _77109g. Z

TAANSEARTH INJECTION BURN TERMINATION

Z? JULY lq&q A HASt 23 M|NSt 26.048 SECS G.NtT. 0"013), HRS. 2_. N|NS_ $1.235 SECS G*E*T. **$ T 1.31430699+02 HAS
RL 7.6184698101 YL -9.3567157÷02 2L -3.636613&_02 DXL -Oo$T2Lq06_03 DYL -q.sq21133_02 DZL -S.B2¢0215_02

XS -6.q512L25*0Z YS 0tq036571*01 ZS 3.T272691_01 DAS 3.0510q32"02 OYS 8o6551823÷03 DZS -2.0596105*02

RLT_ 6.1092302.01 LATS L.7928282*00 LONS L.7688716÷02 ¥RS $._31q|q*03 PTR 3.0000677*00 AZR -q*169112 9"01
L|N 1.776k665,02 bAN -5.5297305+01 LAP 1.6700523,02 SNAS ol.9672663"03 ECCS 1.5018636,00 PERS 5.5656613100

RR$ q.q72q631*02 APOS -6.qT18266_03 RANS 1.7576|62,02 |NCS L.5qtTATq_O2 [NNPS 1.7172360_02 SEN 1.5322621_2

RAYS 2.qbb_qqR_L LTS 1.1607363"00 LNS 2.660q676"01 LTE 6.$qT2110÷00 LNE -1.8561876,00 THETA 6.5561561*00

B_TA 5.0175063*00 PROP 9. TqbAqL2*03 BARC g.6820216_00 DELV 3.129|q22*03 MASS 2.?075169,06 RLCHNG 2.9233161*00

|0 rT2L_qq°2

_NTRY AqO T_UCHOO_N
29 JULY 1969 21HRS. 38 NINS. 2.596 SECS G.M.T. _**tqk. HRS. 60. NINS. 29.778 SECS G.E.T. *** T 1.96676938,02 HAS

X T.3_AA?_3*OZ Y _.266q016,03 Z t.0606q76÷03 OX -3.0667_99,06 DY -3.297L666*03 DZ 1.6661205÷0_

R 3._nR72q3_3 DEC L.7253653*01 RA 7.7303186_01 ¥ 3.610756q*06 PTH -6.6900266*00 A2 5._300102,0!

ALT 6._e15962÷_| LAT 1.7360669÷_1 LON 1.6562q30,02 VE 3.AqoqA60*06 PTE -6.6500652*00 AZE _.35B2_52*01

SMA 1.3_0R707*0_ ECC q.76qlq26-_1 INC 3.R5290BS*O| RAN 5.636597_*01 APF 6.1582320,01 RP 3°6633260,0_

|NAP 3.1321285_nl SEN 1.60516q2*02 R_VS 1.3100b01*02 RAM -3.6q3666q*ol DEN -1.8288031*0L RAS L.2_qAn_6*02

OES T._633276_01 SPSRR 6.66306q6÷_3 DVRE S L.83q6259*03 PERNAD 9°37_q511*00 ENTDT 2.3333330-01 ENTRG 1.2_0_00,q3

LATTD 2._3R17*01 LONTO 1.8500_27,_2 AZTD 6.13_2609_1 SEATD b.1995756*01 DTSUN 7.17187L5*_0

CIrCUMLUnAR PER|CVNTH|ON
76 J_JI.Y 1969 Z2 HRS_ 56 NINSt 3_°08e SECS G,N,T, *** 77, HRSt 5qo MINSt 6,273 SECS G,E,T, *** T 7,79_5C760"0l HRS

XL -7._7167"02 YL -1°]T26_16*03 ZL -7.3g]1003+02 OXL -5.q562671*03 OYL 2°6732663"03 DZL 1.2367977"03

XS -|.721_67_*_3 YS L.67q6589*n2 ZS -1o7_90662÷02 ORS 6.3126193"02 DYS 6.6629_95,03 DZS 1.311_C76"02

ALTS ?._g_063"_2 LATS -5o7763303*00 LONS 1.766_760"02 VRS 6,6761633*03 PTR -_°7938361-06 AZR -8o_6_736"0l

L[_ 1.7_11_35+_2 LAN q°sb07679+_l LAP -1.0_q2966÷02 LTS 1.2L22021_00 LNS 5._562846._1 OEM -2.56_19_B_0l

S_M 1.216_3_5_2 RRVS 5.RLb9112*_I S_AS -2.501832q*0_ ECCS 1.6966721*00 [_CS 1.523_922,32 RANS 1.7699162_02

A_FS -_._6_2+01 R_S 1.7366_3_*03 RN 1°9666780*05 DEMP 6.8967661-01 RAMP -1.79B0957.02

10 _721C9q.2

C|RCUMLUNAg ENTRY ANO TOUCHDONN
27 J_LV 196q lq HRSt 57 MINS, 25.13_ SECS G.N,T. **'166, HRS, 59. NINS, 52.316 SECS G.E.T. *** T 1,6bggTBb6÷OZ HRS

X _._2333_3_03 Y 2.092532_÷_3 Z 1.0252160"03 DX -2°6676576÷36 OY I,q6T3030*C_ DZ 1,656762q_O_

R t._67772_3 DEC 1°6q8_666*_1 RA 3°8_77_96"01 V 3°b097763"06 PTH -6.6823B07"0_ A2 _.2651711_1

ALT _._3377_*31 L_T 1,70q6637"_1 LON 1.53q_qgO*02 VE 3°67925q6"06 PTE -b.6761_Bg*O_ AZE b°1508_96÷_1

S_A 1._26_06q+05 ECC q,7388450-01 |NC 3.1B_5966_01 RAN 9,1161726*00 APF 6.676_825"01 RP 3,66365_÷_3

|N_P b.261_8t3"_0 BAN -7,1700353"01 DEN -Z.7_B9_67÷01 RAS 1.2693351"02 DES 1.9117102"01 SEN 1.6[127_6*02

R_VS 9._q82q_*31 PERNA_ 8ogI366Tg*_G ENTDT 2,3333330-01 ENTRG 1.2B5_000"03 LATTO 2.b3766_8.31 LONTO 1,7_7822_*02

_TO _,_25773t÷01 SEATD 3°I0767_3÷_1 DTSUN 9,_6qB6bB*O0
*=*****t*=_****=************************************************************ *****************_****_***********_*************
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*********************************************************************************************** ****************************

I0 072LL08.2

LAUNCH TIqE 2Z JULY zq6q |B HRSI 39 MINSo 20.548 SEeS G.R.T.

LAUNCH AZIMUTH |OB, INJECTION OPPORTUNITY 2 -
**_*_r**_*****_*_*****_*_****_$_***_****_**_**_*_e*_***_****_*_**_**_*_*_**_e**_e*_*_ *********************

lD 3721108.2

EARTH PARKING nMBIT INSERTION
2| JULY lq_q 18 HBSt 5_ N|NSe 46.06| SECS G.M.T. *** Oe MRS* [1. NINSt 23.51] SECS G.E.T. *** T |.89864B11-0| HMS

X -3.2279079*03 Y 9.019323|*02 Z l.|BITTB4+03 OX -q. BLTO758e03 OY -200745626+04 DZ -|.1267329+04

ALT 1.0122462,02 LAT I.qOBOTS3eO! tON 3.0234145+02 V 2.SS6772Te04 PTH -1.8862450-0T AZ L.IT77379+02

R 3.5439334*03 DEC 1.8965575*01 RA 1.6438873+02 RAS 1.209509|,02 DES 2.03q9482÷01 RAN 1.6067534,01

INC 3.3200204+01 NABS 2.9613124+05

****************************************************************************************************************************

ID nT21108.2

_.5 qlNS PRIOR TO TLI INITIATION

2] JULY 1969 22 HRSe 6T N|NSe 28.7|3 SEC% G.N.T. *_* _. HRSt 8. N|NSt 5.165 SECS G.E.T. *** T A.13476819+00 HRS

X 2.4_R2072"03 Y 2.3112952*03 l 1.046G086"03 OX -L.T9TT651eO_ DY 1.3884632"04 DZ 1.1804169+06

ALT 9.678_37+01 LiT 1.7304111"01 LON |.2173681*02 V 2.5599026*04 PTH 4.6635829-02 AZ 6.1154555+01

ID 0721108.2

TRANSLUN&R INJECTION INITIATION

21 JULY 1969 22 HRS. _0 MINS. 55.713 SECS G.M.T. *** _. MRS. II. MINS. 35.165 SECS G.E.T. *** T 4.193101_T_00 HRS
X 1.TT_OBll*_3 Y 2.71_4266,03 Z I._ITT376*G3 OX -2.1830510+04 BY 9.3231200*03 DZ 9.5_05151÷03

ALT _.836135l+91 LAT 2.3T43349_01 LON 1.3_53371_U2 V 2.5590920+0_ PTH 4.T863980-02 AZ 6.5961987+_1

R 3.5¢0436_+_3 DEC 2.3605782*_1 RA 5.67919A0*0| RAS 1.2111718+02 DES 2.0366815*01 RAN 1.¢_T8351+01

INC 3.319_44*91 MASS 2.9205519_5

IO J721108.2

TRANSLt_AR INJECTION TfRMINATION

21 J_LY l_&9 22 HRS. 55 MINSt _6.]5_ SECS G.MoT. *_* _. HRSt i_. _!NS; 53.B02 SECS _.E.T. ''* T 4.2_÷0_ HRS

X 2.8_27_2_÷h2 Y 3._557733÷h3 Z 1.8R_1909+03 DX -3°4576698+04 DY _.2106753"C3 DZ 7.83Tq1_9÷03

ALT 1.5_5081÷_2 tAT _.1711976_1 tON 1.61n9_70"C2 V 3.559900_÷0_ PTH _.6058411÷00 AZ 7. Q1071_7+01
R 3._71213_*_3 DEC 3.15_TB22_hl RA 8.kbB522_*Ol RAS 1.2112086e02 DES 2.03660q1,01 DEM -1.131_821÷qI

SEM 3.37_c335_01 R_V5 1.45571_3_02 RAN 1._q79108+01 INC 3.3191137÷01 ECC 9.70_5199-01 SNA 1.1983313÷05

RO _.552_124+_)3 APF 5.9475197÷_I INwP 9.5251052+0_ C3TLI -5.7218158-01 OAZTLI-I.638_I31-03 MASS 1.3755750+05

PROP 1.5_76g+_5

IO _T211_8.2

TRANSLUN_R INJECTION + 2 HOURS

_2 JULY I969 C HRS. 56 MINS. 1_.359 SECS G.N.T. *** 6. HRS_ 16. NINS. 53.802 SECS G.E.T. *** T 6.2816116B_C0 HRS

X -1.89391_q_3_ Y -o.22037_6÷_3 Z -2.66_5623+03 DX -8.8029984*03 DY -9.9126793+03 OZ -_.7g_59q1÷03

ALT 1.77_q_53÷_4 tAT -7. Z171673+d0 LON 2.5228511+02 V 1.4098955+0_ PTM 6._8199_7+01 AZ 1.22_T7_+02

R 2.123220_*_ DEC -T.20941_0+00 RA -1.5_34123,02 RAS 1.2120390+02 DES 2.O_VTOR*Ol

10 n771108.2

HYBRID TRANSFER MIOCOURSE MANEUVER INITIATION

22 JULY I_69 5 HRS. 9 MINSt 20.548 SECS G.M.T. *** 10. HRS. 29. NINS. 60.000 SECS G.E.T. *** T l.O_999999+O1 HRS

X -3.3_T1247+04 Y -2.9529821"04 Z -1.3048983e_ DX -_.2928859_03 OY -6.92965_0+G3 DZ -3.6660452+{3

ALT 4.3205_03÷06 tAT -1.6251863,C1 LON 2.0412818*02 V 8.9380568*03 PTH T.2214809,01 AZ 1.1936356÷02

R 4._EO35*n4 DEC -l.62&;254,_1 R_ -1.3874911"02 RAS 1.2137899,02 DES 2.0315031,01 DEN -1.252182_*01

SEW 8.6a0S795+)I RMVS 7.5_03316*_1 RAN l.aSlSOOl*Ot INC 3.3203334+01 ECC 9.7018503-01 SMA 1.191R_al*05

RP 3.5534799.03 APF 5._550698÷01 INMP 9.5036553+00 THETA -3.3133008"01 BETA -1.5136032+_2 MASS 9.6792101.0_

DRTX -1.551639_*JI ORTY -8._T3812_+nO DRTZ 1.0262322+01

lO _721108.2
HYBRI_ TRANSFER MIOCOURSE MANEUVER TERMINATIC_

22 JULY 1969 5 MRS. q MINS. 23.5A0 SECS G.N.T. *** 1_. HRS_ 30. NINS. 2.992 SECS G.E.T. *** T 1.05038312+01 HRS

X -3.3673361,0_ Y -2.9533232H)_ Z -1.3050T84+0_ DR -_.294430_'03 DY -6.9185483*03 OZ -3.6_8632T*0]

ALT 4.32_9192+04 tAT -1.6252668,P1 LON 2.0411TITe02 V 8.9230579+03 RTH T.2290092_01 AZ 1.1918428,02

R _.665222_+_4 DEC -1.6245_59,_1 RA -|.38T_T61_02 RAS 1.2137903+32 DES 2.0315024*U1 DEN -1.2522025,01

SEN 8.6406223+01 RRVS 7.5401735+01 RAN 1.4647495+01 INC 3.30_9654,0! ECC 9.7012911-01 SMA 1.176173_*05

RP 3.513335_+_3 APF 5.947610R*01 INMP 9.3394693+03 THETA -3.0134366"01 BETA -1.5118087+02 _ASS 9.6597063+_

PR_ 1.9503711+02 OELV 2.0442232+_1 MASS 9.6597063+0_ PLCNNG-I.7B860B3-01

IO qTZ110R.2

LUNAR qRBIT INS;RTION BURN INITIATION

25 JULY 1969 0 MRS. 18 MINS. 59.753 SECS G.M.T. _** TT. HRS. 39. MINS. 39.210 SECS G.E.T. *** T T.76608915÷ql HRS

XL -3.7_5_216+02 YL -B.8345364,02 2L -3._89838_+02 DXL -7.1022006*03 DYL 4.0026917+03 DZL g.6168351*02
XS -1._167375+03 YS 2.2720_TR*Ol ZS _.2889856÷00 ORS 1.3859329,03 DYS 8.0837212*03 DZS -6.219B281,02

ALT5 7._5068T_*01 tATS 2.4163251-_1 tONS 1.7871985+92 VRS R.2252185_03 PTR -R.4_25122,00 AZR -9._348458_1

L[N 1.T563605,02 LAN -4.6681166*00 tAP I.SA6700[eOL LTS 1.2109TBTeO0 LNS 5.100513A_01 DEN -2.5786566,01

TNETA 1.5966679"_1 RETA 1.7999300e02 MASS 9.4992436+04 ORTX -2.8064796e03 ORTY O.OOO00OO ORTZ -3.6750000÷01



lO _72[tCAo2

LUN&R nR_IT INSERTION RURN TERMINATION
_5 JULY lQ_g 3 MqS. 24 WINS* 52.328 SECS G.W°T° eeJ 77. HRS, _5° NINS_ 3|s770 SEC$ G°E.T. oeo T 7.775_827Z÷01 HRS

XL -5°Q75q373_Z YL -6.558720_+_2 IL -2°8Qq4599÷OZ DXL -3.972800q+03 OYL $°bOq0705*03 DZL 1°03q9887+03

XS °q.122_82_+_2 VS 4°0978600,_2 IS -Z°$711095÷Ol DXS 2.156|17q÷0_ DYS 5o0Z61876÷03 OlS -3°94132RO+OZ

ArTS _olq_3ZRO+nl tATS -1.47Z656_÷_ L.)NS 1°55811_0Z ¥R$ 5o483315Z_03 PTR 1.073472Z÷00 AlR -9.40qb31Z+Ol

LIN 1.75_36_+_2 LAN -_o5017q_+_0 L_P -1°9_66_77+02 S_AS 1°052_97_03 ECCS 5oZS_5628-_2 PERS Z°144q322_O0

_PS _o_6_12_÷_2 APOS Io1080_7_3 R_NS 1o6901738÷_2 INCS 1°5953057+02 LTS lo210_qlO*O0 LNS 5.1_353_+_1

9FLV 2.fl_671_+_3 _ASS 7°Z01_7_0+_4 PLC_NG 1.297Z066-05

10 _72_|_.2

CIRCUL _ IZATION RIIRN |NIT|AT]ON
25 .l:JtY lq_q 4 MRS, 3_ WINS* 58._$5 SECS GoM, T, _+e 81, HRS+ 55° WINS_ 37°90_ SECS G,E°To ae* T 8°|9271955+(,I HRS

Xt -_.75fi?qoo*32 YL -8°fi79338[÷_2 lL -3o_12q_Sq+OZ DXL -5°06RZ06_+_3 DVL 2°0_3_7_[+0_ OZL 3,953637qe02

ALTS 5o_2_6_0,_| LATS 1°7_4_0%5-_| L_NS [°75b1058_C2 VRS 5o50_395_÷0_ PTR -1°55|2774-02 AZR -g+_35_130÷0|

LIN 1,75_327)+,_Z LA_4 -_.b_7_÷_( LAP -1,7q34flO_+O2 LT$ 1,207|591"0) LNS _,971634Z÷_| DEq -2°63|887b*CI

THFTA _.q=I_31-_I B_TA _o7gqg3h_+02 WA_S 7.lq64360eO_ DRTX -_._85_0"02 O_TY 0o_00_0_0 OAT? 0,0_00_00

ID "97110_.2

CIRC_LAQI/ATIDN _IIRN TERMINATION
2_ JJLV IQ_q _ H_S, 3_ WINS, £3._42 S_CS G.M,T, mS* 81, HRS, fiS, WINS, 52,_g3 SECS G,_,T, me* t 8,19313593*G| HRS

xt -_o_7_r65÷_2 YL -8,52_R÷_2 ZL -3._29852÷C2 DXL -_.g13501_C_ DVL 2°_7[D_64+C3 OZL _°0926601+07

XS -_,q275Z)5*_Z YS _og6(,_2÷nL IS I._2)_4g÷_ DXS 4,7gbI_07*_2 DYS 5°32_q7_|+_3 OZS -_,O7_96_I÷02

ALTS 5o_Ob169+^I LATS 1,139_5e7-+'i LON_ 1.7_q424_+_J2 VRS 5o_b389_÷O_ _TR _°331_713-_3 AZR -q°4_SZTCq_I

LIN 1.75632_g*LZ LAN -_,b_qbTR_÷hC L_P -l,Sql_h33+0_ SM_S g,g72|663*hE ECCS 4,33_h82_-]4 P_RS i.9783449÷_

RPS q.g_7q3_h+_2 &PQS q. gT6492R÷_2 R_NS I,6q]O_IB+G2 INCS 1,595204q+O2 LTS 1,2371_5_+]_ LNS _.Q71_22_+01

LIE _._752_2÷_0 LN_ -5._5q2_+_ TH=TA -_,7587299-nl _ETi 1.830GO00+02 PR_P 907678q_÷_2 _aRC 7._1V28CJ-CI

DELV l,_R_2_÷n2 W_SS _°_q8?571÷_4 PLCH_G _o91q_B?-U5

C_M let P_S OVER LIJNA_ LANC. ING _ITE

_6 .IJLY 196q 1 HRS, 2_ _I_, 2°878 SEC_ G°_oT° *_*I_2° HRS_ 49, WINS, 42,_2R SECS G°_.T° _ T I°_+2_2_2¢+_'i2 _RS

XL 7°_2o_6gI*_2 YL O._7_63+_Z ZL 2.75R25qz÷_2 DXL _°5464773÷03 DYL -3._2_A3÷03 OZL -I°I_?_|2÷_

XS ?,_12_3_÷_? VS -_.65_?c2_+_2 Z5 3°19_Iq52÷'_I DXS -_°5_518_T÷03 _YS -_°971_744"_3 DZS 3.7t51_I_÷_2
ALTS R°_33n7_S÷_I L_T% _°_SII71÷_C LONS -_°I_R_72÷_I VRS 5°3633723_0_ _rk -_°836_54-_3 AZR -_°_2_783+_I

CK_ PLSN c CN^NGE n!l_ I%ITIATION
2_ J'JLY Ig6 _ _ _S, _l WINS, I_,175 SECS _°_oTo **_10q° HRS, II° WINS, 57°627 SECS Go_°T° **_ T I._I_I_2 _S

_L -q°_lSO_+_? YL 5°738562_÷'12 ZL I.5337q2_+_'2 OXL 3°Ib5067_÷03 OYL 3og65_526+'_3 OIL i°6_7_b_3÷_3

XS _._2,_76_÷'2 YS qo332_7_I+_2 IS -7o4_q872q*Ol DXS _°4981_O÷03 DYS -_,qI_727,]_ _IS 9°2_SZ_R÷_I

LIN I°7_6_,6_'2 L_ -_°qqb63_÷_l L_ p I._2_86"_I LTS 181830@g5÷_ LNS _o_3_4o_3÷31 _ -_°q367392÷¢l

In "721_8.2
CSw DL_N_ CHANGE nU_N T;R_INATI '3N
?_ JJLV lq6_ _ _S, %1 WINS, _l°q3? S_CS G°m.T° ee*l_'B° HRS, 12° _INS, I,38_ SEC$ G,E,T° e*e T I,_2"'3_5+C2 H_5

XL -7°om6_I÷'2 YL 5.7_3_C_7+t_2 ZL Io5_275÷_2 _XL _o17476_R÷_3 OYL _°93|645_÷_ OIL l°7_7_B_?÷r'3

ArTS _,_l_l_÷01 LAT_ -4.274_57_÷_ ¸ LONS 5°675b_42+_i VRS 5,36327_$÷03 _TR 2°_5q_5_-_ _IR -fi.R?7_7_÷_l

LIN I,753_q57÷_2 LAN -lolSnS143÷_'l LAP 9,8120723÷0_ SWAS q°971q_b_÷)2 ECCS 2°qb61R4_-')_ PERS I°_82R_3_C ',

RPS _,9_A_ql÷_2 APqS ?,q74q23q÷_2 R_NS 1,_2463+_2 INCS _,5_793_2÷_2 LTS I°I_308_7÷00 LNS 3.b_b_5?*_l

LTE _o627_III÷)_ LN_ -3.?lq_q59÷_ THETA I,2_37_2q-O3 _ETA 8,q27qS16_01 PROP 2,4517676÷n2 BARC l.R_b_,R-:l

D_LV 6,7731_71÷_I _SS _°_35fi95÷_¢ PLCH_ 7°2_2977-01

ID "7211)fl°2

C_m ?_i_ _aRS _vrR LtJN_R LANDIN_ _ITE
2_ J_tLY lq_q _ H_S, l_ MINS, 7, SR2 SECS G°W.T° e_*lS_° HRS, _), RINS, _7._3_ SECS G._°T. e_8 T Io2_51_(_+.'2 _RS

XL 5.q_I_7_÷.2 YL 7°_q_232÷,)2 ZL 3°271_67÷u2 DXL _°29_737q÷J3 DYL -_°081_R2_+_3 DIL -_°25_26÷92

XS _°_127R_I÷'2 YS -_°66_2_+_2 IS _.Oq_25Z_÷el !]XS -3,$831848÷03 DYS -_°q731334÷03 DZS 3o_63_77÷)2

ALTS _,_51_q_÷!l L_TS I.77215_?_0 L_NS -_°lq3_R?2÷_l VRS 5°36Zfl_SR÷_ PIR 3°637g05b-_3 AIR -_.ST_lTfi_l

LIN I°753_C3_÷'2 LAN -_._47_5_÷'1

ID :'_11_.2

TRANS_TH INJFCTIq_ fi_ICN INITIATION
_ JJLY 196q _ HRS, _? _INS, _.552 SECS G._.T. *_i133, M_S+ 8, q|NS_ 23,q9_ S_CS G.E.T. Rel T 1,131_q_qq+t!d H_S

XL 2.2_b*_?+e? YL -q.138_511+_2 IL -3.301n_92_2 _XL -5, IqSOIZI÷OI OYL -qoflS_qlgl÷_2 OIL -?,qTlfl7_l+_2

_S -_,Q53filOe÷r2 YS -4.513_2q3÷_i ZS 3o5q76263÷91 O15 -2,55q6935"02 OYS 5,34_8Q15+03 _ZS -_,8717fi71÷_2

ALT_ _.q_n÷_l LATS 2._67fl_qS÷_0 LONS -1°77¢_37R÷_2 VRS 5,3_3_q÷_3 _TR -_.169q6_2-O3 _ZR -q,_I_25_7+_I

LI% I,75_5q_÷_2 t_N -2,381727_÷_I LAP -I._1755+o2 LTS I,ISQ_TRI÷_ _ LNS 2°369_q_5+31 DEW -2,q_bT]24÷Ol

TH=TA -_._R%4RS+_ _TA _.26_qI_÷_ wASS 3°6q_3q_+_._ _RTX 3.13q0927÷0_ DRTY 4.5_2_I*_2 ORT/ _,_'_lllST+_l
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|0 OT21|06.2

TRANSEARTH INJECTION SURN TERMINATION

27 JULY 19&q T HASt 50 MINS$ 16.72& SEC$ G.M.T. SeaL3). HASt lO. MINSt 56.172 SECS G.E.T. $$$ T 1.33182270,02 HAS

XL 5.6T12003÷01 YL -9.356|245+02 ZL -3.463qBOOe02 OXL -8.4372028÷03 OYL -T.B]qgB92e02 DZL -6.9893415÷02

XS -q.90|3731÷02 Y$ 1.26147|3÷02 ZS 2.|5429364.01 DXS 6.2_1017T_÷02 DYS 8.RT912|T+03 OZS -1. 9427802*02

ALTS 6.0749481÷01 LAT$ 1.6368513,00 LQNS 1.727_Mb_2 VRS 8.50_3525e03 PTR 3.0002770+00 AZR -9.1397194+0|

LIN 1.7T|4632÷02 LAN -5.6708850,01 LAP -3.2765477e00 SRAS -1.8975956÷03 ECCS leSZ5384qeO0 PER$ 5.193058_÷00

RPS q.qbqb814e_Z APOS -4.7921594+03 RANS 1.T621287"02 [NCS 1.5957161"02 [NMPS 1.7184802"02 SEM 1.5406848÷02

RRV$ 3.1052451+01 LTS 1.15q3384+00 LNS 2.3674478*0| LTE 6.3686457÷00 LNE -1.7326987÷00 THETA 4.46212t5÷00

_ETA 5.1870374+00 PROP 9.9179707*03 BAflC 9.8328475÷00 OELV 3.172|573÷03 MASS 2.6966425*04 PLCHNG 3.062725T÷O0
_e_t_$ts_$_S_$_S_s_S_e_S_iete_$_e_e4__e$_e_S_$S_$_$_e_s

ID _T21108.2
ENTqY AND TOUCHDOWN

?q JULY lq6q 21HRSt 40 MIN$* 47.459 SEC$ G*W.T. mmS195e HRSt 1. HIN$. 26.909 SECS G.E.T. $$$ T 1.9502_141+02 HRS

X 7.0111739_02 Y 3.2792473÷03 Z 1.0327076÷03 OX -3.OqbO32T÷_4 OY -3*5006240÷03 OZ 1.826505Z÷04

R 3.5n87765÷03 DEC 1.T116842÷01 RA T.7931612÷01 V 3.6116609+04 PTH -6.4900150÷00 AZ 5.5_16253÷01
ALT _.5847523÷01 LAT 1.7223332"01 LON [.6536892÷02 VE 3._911655÷04 PTE -6.6524607+00 AZE 5.4012373÷01

SWR 1.4352370÷05 ECC 9.7591915-_1 [NC 3.8109681"01 RAN 5.4813881÷01 APF 4.1623320+01 RP 3.4633gB0÷03

INHP 3.1271795_n1 SEM 1.6848q52÷02 RSVS 1.3157174,02 RAM -3.8906739+01 DEM -1.0277153÷01 RAS 1.2_96223÷02

O_S 1.8632521÷nl SPSPR 4.3543250+03 DVRE S 1.8061719+03 PERNAO 9.7416883+00 ENTOT 2.3333330-01 ENTRG 1.2550000÷03
LATT D 2.5686698÷01 LONTO I. 849q955÷_2 AZTD 6.1741646+01 SEATO 5.2646240÷01 OTSUN 7.1341568÷00

lO _7_1138.2

CIRCUMLUNAR PERICYNTHION

25 JULY 196_ O HRS. 23 MINS. 5_.46g SECS G°M*T. $S$ 77* HRS_ 4_. HINS_ 37.921 SECS G.E.T. $$$ T 7. TT43866g÷01 HRS

Xl -7._345201÷OZ YL -1.3837g01_03 ZL -7._492625÷02 DXL -6.0057487*03 OYL 2.6654206÷03 OZL 1.0425246÷03

XS -I.7210472÷03 YS 1.6270307÷02 ZS -I,75BBTSB÷OZ DXS 6.32_4836+02 DYS 6,6506173÷03 OZS -_.4500834*01

ALTS B._004351÷02 L6TS -5.806_414+00 LONS 1.7460227,02 VRS 6.6808168÷03 PTR -3.421181_-06 AZR -9.038353_÷0l

LIN !.7_18074÷_2 LAN 8.hT99929_1 L6P -l.613nOll÷OZ LT$ 1,210q045÷00 LNS 5,1B4294_01 DEM -2.5795421+01

SE W i;ZZ29_52+02 RBVS 5.72Q_)Z6÷h_ 5WAS -2,_@222h_0) _CCS i°7OO_a÷Oh iNCS i._a_5_*02 R&N_ i.7w0_7_*_

APFS -_.q911481÷91 riPS 1.73B_370÷03 RM 1.9828683+05 DEMP 4.9214076-01 RAMP -l.TgT41TB+O2

ID 3721108.2

CIRCUMLUNAR _NTRY AND TOUCHDOWN

27 JULY lq_ 21HR$, 25 MINS, 6,q25 SECS G,M.T, _$$146. MRS, 45. MIN$, 46.376 SECS G.E.T, $$S T 1.4bTbZRBZ+OZ HRS

X 2.ST4BgSg÷03 Y 2.19_4562÷03 Z g,2636065÷02 DX -2°6475964+04 DY l.6977443+04 OZ 1.77133C1÷04

R 3.srRqsTS+O3 DEC 1.5307_6q÷01 RA 4.0465465+01 V 3.6096693÷04 PTH -6.5613329÷00 AZ S.T_70679÷O1

ALT _.SB32_B6÷OI LAT 1.540388_*01 LON 1.33B03_I*02 VE 3.4856105÷04 PTE -6,7416371÷00 AZE _.57116_4÷01

SMA 1.3255nOg÷05 ECC 9. T3B?T59-OI INC 3.594659T+01 RAN 1.8288554÷01 APF 4.0025100÷01 RP 3.4625273÷03

INMP 1.2808151÷01 R_M -7.0676950÷01 DEW -2.6936924+D1 RAS l.2699330÷02 DES 1.g133182+01 SEM 1.61_T513.02

RBVS q. B137851+Ql PERNR_ 8.556_g16÷00 ENTOT 2.3333330-_1 ENTRG 1.2850000÷03 LATTD 2._429940÷Ol LONTO 1.5344324÷02
AZTD b.2788632+O1 SEATO 3.163BnqB÷_l DTSUN g.5412135÷0_
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TABLE IV.- SUMMARY OF MISSIONS FOR JULY 21 LAUNCH WINDOW- Concluded

(b) Mission parameters across launch azimuth range (72 • _ 10B =)

LAZ

72.

51.

90,

99.

LAUNCH TIME

0AY MONTH YEAR HRS MINS SECS

21 JULY 1969 14 9 7.419
21 JULY 1969 14 33 42,338

21 JULY 1969 15 26 44.806

21 JULY 1969 16 57 32.812
21 JULY 1969 18 39 20.548

et G.M.To *e

LAI DAY _NTH HRS MINS SfCS

T?.

ql.

90.

QQ.

EARTH PARKING ORBIT INSERTIDN

G.E.T, ss

HRS NINS SECS MASS LAT LON

21 JULY 14 20 31.461 3. 11. 24._42

21 JULY 14 45 3,665 _. 11. 21.326
21 JULY 15 38 5.t3_ O. 11. 20.328

21 JULY 17 8 53.R67 O. 11. 21.955

2t JLILY 18 53 44.361 _. 11. 23.513

2.95882+05 3.2839,01 3.0581,02

2.97165+05 2.9285,01 3.0555*02

2.97646+05 2,5794+31 3.0485+02

2,97298*05 2.2356÷01 3.0377_n2

2.96131+05 t.goRt+_I 3.0234+02

3.5 elMS PRIOR TO TLI |NITIATION

** G.E,T. S_CS**LA! 3PP MRS MIN_ ALT

72, 1 2. 53, 57.734

81. 1 2. 52. 30.781

Q0. 1 2. 49. 4C.827

qq, _ 2. 45* 1,6_

108, t 2, 4 _ . 2.849

72. 2 4. 22. 5.388

81. 2 4, 2n. 42.9_4

q!_. 2 4. 17. 53.634

nq. 2 4. 13. 11.17_

LAT LCN V PTH AZ

t.n_Jb+02 1.6655.01 2.C557+02 2.55794+*4 1.6215-u2 6.1322+01

1.CC22+C2 1.8437+01 1.9853÷02 2.55795+C4 2.622_-02 6.6294+01

9. Q617+C1 1,9_48÷01 1,8588+02 2.55827+!_4 3.7057-J2 6.8408+C1

9.8322+O1 1.8677_1 1.6569+02 2.55901+04 4.5807-92 6.6159÷C1

q.6RO_÷Ot l.TqqT÷_t 1.4388+02 2.55989+_4 4.6457-'32 6.1039+01

1._45+_2 1.6893÷01 1.8347+02 2,55796+34 1.644_-02 6.1451+01

1.0_26+_2 1.8520+01 1.7686+02 2.55798÷C4 2.643_"(12 6.6588+01

q.9664+_t 1.9753_0| 1.6438+_2 2.55826+1,4 3.T327-_2 6.8772+01

9.8357+01 t.q052+OI 1.4491+02 2.5590_+:_4 4.6139-02 6.6469+C1

9.6757+C1 1.7304+91 1.2174+02 2.5599C+_4 4. 6636-_2 6.1t55+C1

TRANSLUNAR INJECTION INITIATION

LA2 MONTH HRS MINS SECS H_S e|NS SECS

*S DELTA T FROM EPOI e_

HRS MINS SECS MASS LAT LON AZ

72. 1 21 JULY 17 6 35.153 2. 57. 27.734

51. 1 21 JULY 17 29 43.119 2. 56. .TEl

9_. t 21 JULY 18 19 55,635 2. 53. 10.827

99. 1 21 JULY 19 46 4,416 2. 48. 31.6_3

108. _ 21 JULY 2l 22 53.397 2. 43. 32.849

72. 2 21 JULY 19 34 42,806 4. 25. 35.3_8

Rl. 2 21 JULY 18 57 55.242 4. 24. 12.q_4

_. ? 21 JULY 19 4P 8.442 4. 21. 23.634

_q. 2 21 JULY 21 14 13._82 4. 16. 41.17_
I_R. ? 21 JULY 22 5_ 55.713 4. II. 35,165

2. 46. 3.692 2.92527+05 2.3066+01 2.1830+02 6.5956+01

2. 44. 39._54 2.93824+05 2.3645+01 2.11_3+92 7.1_32+3L

2. 41. 50.499 2.94332+C5 2.4028+01 1,9955+02 7,3797÷01

2. 37. 10.545 2.94029+95 2.3913+91 1.7911+02 7,1366+01

2. 32, 9.336 2.92911+05 2.3569+01 1.5664+_2 6.5791+01

4. 14, 11.346 2.91670+05 2.3267÷01 1._623+_2 6.6147+_[

4. 12, 51,577 2.92966+05 2.3q47+01 1.9_33+02 7.1830+01

4. 19. 3.336 2.93474+05 2.4332+01 1.7812,02 7.4272+0l

4. 5. 23.115 2,93172÷05 2.4208+01 1.5750+_2 7.1759_01

4. 0. tl.652 2,92055+05 2.3743+0l 1.3453+C2 6.5962+01

TRANSLUNAR INJECTION CUTOFF

LAZ MONTH HRS NINS SECS MRS NTNS SECS OTBURN(SECI MASS PROP USED ENERGY PLCHNG

72. 1 21 JULY 17 11 54.935 3. 2, A7.517
81. t 21 JULY 17 35 3,872 3. 1. 21.533

90. l 21 JULY tR 25 16.833 2. 58. 32.025

99, [ 21 JULY 19 51 25.665 2. 53. 52.653

108. t 21 JULY 21 28 13.771 2. 48. 53.224

72. 2 21 JULY 18 _0 .928 4. 30, 53.509

81, 2 21 JULY 19 3 14.R_1 4. 29. 32.462

nO. 2 21 JULY 19 53 25.578 4. 26. 43.770

99. 2 21 JULY 21 19 33.814 4. 22. hO01

108. 2 21 JULY 22 56 14.350 4. 16. 53.802

3.1978_O2 1.37473÷05 1.55053+05 -5.7OBO-Ot 1.0743+00
3.2075+02 1.38300÷95 1.55524_5 -5.6976-01 5.9638-0t

3.2120÷02 1.38592605 1.55740+05 - 5. 6950-01 3. 9494-01

3.2105+02 1,38361_05 1.55668+05 -5.7033-01 6,3016-01

3.203T÷02 1,37571_05 1.55340+05 -S.7189-01 1.1387+00

3.1812+02 1.37422÷95 1._6248÷05 -5.7116-01 0.00_0

3.1956÷02 1,38021+05 1.54945+35 -5.7010-01 0.9030

3.2014_02 1.38250÷05 1.55225÷05 -5.6976-01 0.0090

3.1983÷02 1.38095÷05 1,55077÷05 -5.7061-01 0,0030

3.16_÷02 l. OTEST÷O_ 1.56498÷05 -5.T218-01 -1.6380-03



103

TRAN_t UNAR INJECTION CUTOFF - CONCLUDED

LAZ _op ALT tAT IN_, V PTH AZ |NMP

RI, I

I_8. i

72. 2

ql. 2

g(!,

I(_ .q• 2

}.7J25+_2 3.1126+3} 2.4_73+12 }.5_3+_4 6.997_*03 ?.9R4_*)[ 7._381+0_

I._66_n? 2.o221+.71 2.3qnI_)2 3.55667,_4 6.803|_00 8._8_2+_L 2.1556+00

|.6_4q÷_2 _.Q4q_+J| 2._3t+ _ _.=_727÷04 6°8243÷00 R.4qQD_QI 2.T_3_00

I._329_02 _.ll_T÷O! _.72_q÷02 3.5_84_+0_ 6. SqqB÷_J 7.Rg82+31 R.2804_03

1.532_+_2 2.9}53_qI 2.1741÷_2 _.5_q39,94 6.blq4+q} 8.4735+01 2.5256÷0q

1.6282+02 2.8_24_01 2.0544÷_Z 3.55856+0_ 6.631e÷03 8.721t÷01 2oZ45_-01

1.618_*_2 2.°_16+JI 1.846q_02 3._910÷04 6.6276_0D 8.4833+3[ 3.1542_03

1.60_5÷02 3._712÷nI 1.610g÷32 3.559q0_04 6.6068+00 7.9107,01 q.5251"00

TRANSLU/'_R INJECTIUN CUTOFF ÷ 2 HOURS

e_ G.E.T. *_

LAI ,op HRS MINS S_C5 ALT LAT LCN V PTH AZ

m|. _ _. 2g. _2.462

q'. Z _* 26. 43,77"

co. ? _. 23. I.C._

1=. ? _. 1_. 53.872

1.7_5+'4 -h.aT_7+O.3 3,3497÷;)2 |.40941_D4 6._817+0[ 1.2167÷G2
l.?Tq_+_ -I.3_66_01 3._765÷)2 I._0q70÷_ b._l|÷Ol 1.1787+02

!.To_+ _ -7._72o.r_ _o73_I_,2 l._o|q+)4 6._29+0! 1.2233+02

1.7787._ -_._b|2+_ r' 3.13g:,*'2 I._i_06÷'4 6o4809÷r) I 1.2211_02

1.77_÷'_ -l.l?_t'nl 2.g_sE_2 1.47qgi+04 6.4809*3[ 1.1627+02

1.77_9+:'4 -I.'_15+71 2.736_÷q2 l.RJa_q_ b.4_|4*nl 1.1817_2

HYBRID TRANSFFQ MIIC'OUR_E MANFIIVER INITIATIDN

m_ G°R°T. *e G.F.T. ** DELTA T FR]M TLI *i

tA? ]P_ )ay _'}WTH HRS _INS SECS HRS MINS SECS HRS MINS SECS MASS

HYB TRANS TARGET PARAMETERS _=

ORTX ORTY ORTE

77. 1 71 J'JLY ?3 c 7.41_ g. _. .) rCC;

81. l _1 JtJLY 2_ 33 42.33R 9. '). .nDr'

q'_. i ?_ JULY - 26 (,_. RC8 q. (. o_nC_

!"_. 1 _2 JI!LY 3 _(_ 27.5_.7 (_. Oo ,Dq_"

_2. _2 J JLY k' _-3 7.41q I ). 3_ • .'h)n

_I. 2 22 JULY 1 ? _2.338 Iv. 3,}. }C_]

9_ • 2 2 _ JULY L _6 _4. AG_ I_ . 3"_. .ODO

_. 2 2?. J'JLY 3 27 32._12 LJ. _'_. .DnG

I,_. 2 22 JULY 5 q 2n. 548 i'o 30. .3C_C_

5. 57. 12.4B3 g,b792I÷g_ -_.SI_G+QI -8.299_÷00 _.9331÷0,;

5, 5R. 38.466 9._7921÷_4 -I._8÷01 -8.6163_90 l.OORS÷_l

6. I. 27._74 g._7921÷0_ -l._OTO+Ol -8.766?+?0 1,0225_31

_. _. ?.346 9.57921÷04 -I,436g÷01 -8.7312÷_C I._336÷01

_. II. 6.776 g._7921÷?_ -I,51G[+01 -8,5_E3+)J I._3_÷,)I

5. 5_. 6.4QI g.67921÷04 -1.5703÷01 -8.2_g6÷30 q.7_8_÷0_

6. n. 27.538 q.67921÷04 -I°_547+GI -8.6938÷C_ I._091÷,_I

6, 3. [b.230 g,_7q21*04 -I.4_3_0| -8.860_+00 1,332_÷31

6, 7, 58.999 q.b7921÷O_ -I._557_01 -_.RCI2+O0 l._3v_÷Cl

_, 13. 6.198 g._?921÷3_ -I,5516÷CI -8.473_+q0 I._262_q1

HYRRID TRANSFE (_ MI,_CHU_SE _AN_UV_R I_ITIATIF)N - CONCLUD_O

LAI qPO ALT LAT LON V PTH AZ

"?. i

o . !

17_. !

81, _

1_o° 2

4.1971+74 -I,554'+)I 2.c_,41+J2 g.10215+33 7.20}4+0| 1.187_+02

_.2224÷'4 -i._5_5+_,I 2.7045÷_2 _.)5717+)_ 7.2058÷01 1.12'19÷32

4.2622÷_4 -I.7q15+_I 2. 4_7+37 _._8_8÷_3 7.212L+01 [.I_13+07

R.3!,51÷_ -1._239+I 2.25_5+12 8, oS_,_I+33 7.2191+01 1.18_7+q_

_,?134÷_}_ -_.775n÷31 ?._Ign÷32 q,O681g+_3 T.20_5÷31 1.1414÷02

4,32_÷'_ -1.6252+'I 2._4|3_2 _.q3_)6+3_ 7.221_÷JI 1,19_6"02



194

HYH_ID TRANSFIQ MI_CQUPSF WANEUVER TERBINATION

e_ C,M,T. t* G._.T, el

LAI n_,p DaY Mr)NTH HR$ MINS SECS HRS wINS SECS OTBURNISEC| MASS PROP USEO OELV PLCHNG

72. l 21 JULY 2_ 9 lO. 335 ), Co 2.916

_1, 1 _1 JULY 23 33 45, 2'_b q, O. 2._6T

Q'_, l 22 JULY I_ 26 47.650 9. O, 2,B51

_o, 1 _2 JULY 1 _7 3_,7_! 9. O° 2,_9
1 ¸_ • 1 22 JllLY _ 39 23°50_ '_. O, 2,?_

72. _ 22 JIILY ; 3g 10.32q 1 J. _). 2.960
8l. 2 _2 JIJLY 1 3 45.22_ I_° _° 2°887

r¥). 2 _2 J_ILY 1 56 _'f._7_ ln° 3( ° 2°R61

q_. 2 22 JULY 3 ?7 35,72_, 10° 30. 2,012

1OR, ? 22 JULY 5 9 23°540 1G. _0. 2,992

2,9165÷00 q,66020+04 1,9009+02 1.gg24+01 -1,7002-01

2,B680+00 9,66052_0_ 1,8692÷02 1.9Sg1÷01 -1,7692-0_

2.8517+00 g.66063_04 1,8584+02 1,947e+01 -1.80q4-0|

2.BBg5+_O 9.66_3R_0_ l*8BOle02 |*97)?+01 -l°B18_-O|

2.9586+00 9°6S99]_4 1,9282+02 2*0210_01 -1.7_9_-01

2°9599+00 9,65gq2+_6 I.g2Q)÷02 2.0221+01 -1.6q62-')1

2,8873+00 9,66039+n4 1._B19+02 Ioq224+01 -1.2913-01

2,8616÷00 9.66_6+0_ 1.865_+02 1,9546+01 -1._35_-01

2.9118+0_ g,bbn23t04 1._g78+02 I°g8_|÷01 -1,83_3-U1

2*gq_9+00 9.65971+_4 1.9504+02 2.0442+01 -t.7886-01

LUNAR ORBIT INS=:RTION BURN INITIATI(]h

** G,",T, "* G.H,T, e* DELTA T FROM TLI ** LOT TARGET PARamETERS **
LAI O_P _AY _(_NTH HRS _INS SECS HQS BINS SECS HRS MINS SECS MASS ORTX DRTY DRTZ

72, l 24 J!llY 18 S_ 24.278 76. 5,. 16._5¢ TO. _T, 29.)_5 9._997)+06 -2.2g15÷03 -I.0C27+02 2.g276+02

QI. _ _4 JULY I_ 22 _2,5_3 ?6, _, °I65 7_° 47, 38,632 g,SO005+O_ -2°7970+03 -2,27_2+92 2,4965+02

_, I 2_ J!_LY 2 _ i_ 2_.2_ T_, _3, 3R°_TB 73° 45, 6,_5_ 9,5n015÷0_ -2,Tggq÷03 -2*7228+]2 2,2053÷02

a_. 1 _ J JLY 2L ?_ 53._50 76. _2° 20,T35 73, 3_, 28,D83 go4_gg1÷04 -2,7q62÷03 -1,9_15÷_i2 _,B5_2÷_2

! _. ! 2_ J'll_ 22 _o 47.).¸3 7_, 2C, _6,_55 ?3, 31, 3_,23_ 9,49946_4 -2,75_4_ -3°55C_+)| 7,974_+_2

?], 2 2_ JEILY 2; ?I 2_, ?°_ _B. 12. I?,37_ 73° _I* 23,871 g,_99_5+0_ -2,78_7÷03 -6,72_3+:I _,_Ig+_2

_i. 2 24 JULY 2b _ 5_.l_g ?8. 11, 7,72_ 73, _I, 35,3C;8 9,4ggg2+O_ -2,7963+03 -2,0562÷D2 2,7811+02
_. _ _ JULY 31 _ _i,_:_ 78, 5° _6._g3 73, 3_, 12,726 9,5_0U9+0_ -2,8019+03 -2,55a_+_2 I,I_26_02

_, _ 2_ J_PLY 22 _i 56._3 77, 5_, _3,5_I 73, 32, 22,551 g,4gq?6+04 -2°79B3+03 -1.7C65+02 1,7869+_2

I_q • _ 2_ J_JLY l_ Fo,?_ 77. _, _9,21_ 73° 22, _5._08 g,_992_+0_ -2,B065÷03 0,_ -_,6750÷0L

LHNA; Q;RIT INSERTI]N PUPN INITIATION - CCNCLU_)ED

SCLCN_GRAOHIC PqLAR CO0gD[N_TES

L_? ipo _LTS LATS L_NS VRS PTR AZR

72. I

22. ?

9g. Z

6._4÷_i -3.L?IS-CI 1.727_+92 _.Z62_q_3 -5°)45I+0:_ -9,3671+91

?,_15+_I -_.?q_?-L_ 1.26_I+_2 9.235_8+n_ -7°2329+0_ -9,2272+01
7.4_6_+_1 -4°7_51-GI 1.77_4÷02 _°2_2_2+03 -T,4_g+O0 -q.I?68+01

T.25_+_i -_°1225-31 I,262q+_2 _.23981+_3 -7._009+00 -o.2630÷01
?._5]T÷CI 2._Ib3-_I I.?R72+_2 _,22522+_ -B.4425÷00 -9,_3_8÷01

L{I_AR _RBI T INSER_ICN BURN TERWINATION

LA! _P_ 3aY _TH H_S "I';S SCCS HRS "I_S SECS DTBURNISEC! BASS P_OP USED OELY RLCHNG

72. I ?_. JULY I_ 5 17,_73 75, 56, Q,651

FT. I ?_ JqlY i) 28 35.26 TB. 5 z., 53.q21

_ . '. _=, JULY 2 I_ I?.5_ 76, _° 32,725

_'_. '. _ JULY 2L _5 _,7.3_q 76. _° 14._¢)5

l_. _ _ J'ILY 23 _ 4_°212 7_° 26° 25°66_,

?_. ? 2_ JULY 2" 2? l_._l 7_, i_. i1,_')q

_° _ 24 JULY 2. 50 4].B94 7_, 17, I°55_
_, 2 2_. JULY 21 -;_ 3_,q03 78, 11, 50._)0_*

or). 2 2/- JULY 22 _? 4%225 7R. _, I_.411

3,5279+02 7.20040+0_ 2*2993+_ 2.8C86+C] -1,_456+00

3°5376+O2 7.Iq_29+0_ 2,3056+0_ 2.81T_÷03 -2,_12b*_

_.Sg21+02 ?.IS8_2+)_ 2,3411÷0_ 2.862T+0_ -_.73_2-_I

3°5_03÷02 7.1920_÷_ 2.3024+0_ 2.8201+03 -?,022_-31

3.5378÷02 ?.I9414+_4 2,3058_04 2.8176_03 -_,142_÷}n

3*5360÷02 T.19551+_ 2°OO46+O_ 2°B15g+03 -2,6665÷00

3.52_6+02 ?*IgqqQ+_ 2.29q8+0_ 2.8_92+03 -_,778_÷!)0
3°5257+_2 7.2_13R+_ 2,2gTq+n4 2°806_+0_ 1.2922-()5



LAI3PP

72.

Rl. I

9n, I

or. 1

lnR. I

72. 2

al. 2

qO, 2

qq. 2

108. 2

LUNAR NRBIT INSERTION BURN TERMINATION - CONCLUDED

** SELENDGRAPHIC POLAR CCORDINATES

ALTS LATS InNS VRS FTR AZR

6.3838÷C1 -1.711&+3_ 1.51;_*_2 6.47392_53 1.2975+00 -g. Iq_q+ql

R.Rq44*_l -1.5592+_," 1.5_63÷_? 5.4_g10+03 -1.3955-01 -q.6_60+0l

5.Bq71÷21 -1.5368÷0_ 1.5397+_2 5,4989_÷03 -9.2101-02 -q.4_69÷01

5,8737÷_1 -1.5740÷0 _ 1.5363+)2 _,5n034+03 -2.551L-01 -9,4054÷01

7.5_35÷Cl -2.1724÷_n 1,4671+r)2 5.61515+03 2,1385+00 -9.3771+01

6.5815÷,_1 -1.R387÷r ,_ l._g_÷_2 _.4_3_2÷_3 1,6281÷00 -g,3963+01

5.B61C÷UI -1._6Rl+oe 1.5_St÷_ 5.5n110÷03 -2.7633-01 -g.4057_01

6,2208_01 -1.5338+(0 1.539g÷_2 5,48223+03 1,1015+00 -g._069÷01

6,244B*01 -l.5_47+00 1.532g+02 5.48093_J3 1,0867+00 -g.6350+01

6.1g_3÷Ol -1,4727+00 1.5581÷02 5,48332÷03 l,OT35÷O0 -9.4096÷01

_m

RPS APOS

g.9695÷02 1.1UQ3÷_3
g.g73R_02 L.lOT7_03

9.9764+02 1.1076,e3

g.9703+02 1.10BI÷03
9.g740+02 1.1q82÷03

g.97_2+02 1.1076+03

g°g687+02 1,1084+G3

9,9688÷02 1,1082+03

g.g720*02 1.1079+0_

9.g681+02 1.1081+03

CIRCULARIZATION BURN INITIATION

** _.M.T. ** G.E.T.

LAZ n_ )AY "ONTH HRS MINS SECS HRS MIKS SECS

• * DELTA T FROM lOT a* ** CIRCULARIIATION TARGET PARAMETERS *I

MRS WINS SECS MASS ORTX ORTY DRTE

72. I 2 t. JULY .'5 13 53.16_ 81. 4. 45.7_3

_I. i 2_ J_LY 23 ¢.6 _5. _41 Bl. 13. 3.50"

_". l Z_ JULY r _ 15.q_6 81. 7. 31.17(.
99. } 2 _ JI_LY I _* 41.636 _n. 57. _.q2_

_2. 2 2_ J_l V " 3_. Rg. lll 82. 25. _1.6_I

_n. 2_ JIJLY l _8 32.515 82. 21. 67.796

2_. JilLY _ 7 _I.13" 82. l:. 18._17

4. R. 36._72 7.|9546+G4 -1.3850+02 O.]]_') b.O0_)

4. 18. g.579 7. L8950+0_ -1.376b_C2 0._00!. -1.12_5-JL

4. 17. 58.6_g 7.1566C÷06 -I.3783÷02 0.00_0 G._GO

_. T. 3¸0.282 7.1_712÷06 -I.3850÷02 O.O00n O.C_O

_. lq. 2.2_3 7.1B92(.+0_ -1.385_+02 0.000.. ).nDO

6. q. 57.612 T. IgC57÷O_ -1.3550÷U2 O.OqO _ J.ooon

4. I _. l.qOT 7.1qsn5÷04 -1.378g*c2 _.0_ n_ -7.4168-}I

6. i'_. 6.126 7.1q664÷04 -1.385_÷CZ J.O00_ ._.OPO0

CI_CULARIZ_TION 8URN INITIATION - CCKCLUDED

S.rLENC}GR_PHIC POLAR C08RDINATES

LAZ ){)P 6LTS LATS L(]NS VRS PTR AZR

72, I

ql. I

_2.

'_'). • Z

c)9. 2
121_. 2

5.8626._I 2.8_3n-C1 1.7616.]7 5.Sr21q÷)3 -1.5525-02 -9._3_2+)I

5.RR61+!l -1.766g+_.. I._8_8+_2 5._gg6R+_3 -1.2111-02 -g. IgTR÷91

_.E_Z2÷_1 -1.703_ +_" 1.4939+J2 5.6q915÷33 7.3380-03 -9°_335+01

5.8_12+_I -i._358÷_ I._6_3+_2 5.5_I_4÷ _ -1.56q6-02 -q.39)_+01

_.RR?_÷_.l 1.332q+_ -I._978÷02 5.5_61+)3 -1.5466-02 -g._164,01

5.9CQ_+_I 3.Q_g2-'1 1.77_÷_2 5._87}÷J3 -t.5325-OZ -q.4333+01

_.835_+I -l.q55_+_? I._57_+_2 5.50235÷q3 -1.5552-02 -9.3_÷31

5.8362+01 l._q52-Ol 1.7_37+12 5.5_235+]3 -1.5526-02 -9._5_8÷01
5.B683+Ct 7.58B6-02 1.7340÷_2 5.50065+_3 -I.1777-02 -g.435_÷01

5._2_6+_I 1.726)-_I 1.7561+02 5.50260+33 -1.5513°_2 °g._351÷01

CIROJLARIZATION BURN TERMINATION

G._.T. ** O._.T, **

LA? ?P' ]AY 'qnNTH _S M|'IS S_CS HRS _I_S SECS D_BURNISEC) _ASS PROP IISE_ OELV PLCHNG

77. 1 __6 JULY 2) 16 8.12g 81. 5. .71_'
81, ! _6 JULY 23 47 .726 81. 13. 18.38_

qE.. I 25 VJLY 1 5z, 56.608 8(s. 57, 23.Tq5

i_q. I Z5 JULY 3 7 5}.32q 89. 2_. 3 ).77 "_

72. _ __g JUL Y " 35 4.F_7 ° 8Z. 25. 56.66C

Rl. _ 25 HILY I [n I.[6q 82. _, IR.83_

q_'_. _ 2_ JULY } 68 4.7.490 82. 22. 2.678

qg, _ _5 JULY 3 R 6,$40 82. 10. 33,235

l'R. _ 25 JULY z, _5 13.4._2 81. _5. 52.qg3

L°49Bb+OI 7,0gTTg+)6 9.7665-02 1.3R5C+02 5.7407-J6

L._q3+Ol 7.09250+0_ q.6gg_÷02 1.3767+32 6,5006-D6

1._qqT÷_l 7.C_g32÷0_ q. Tn75÷_2 1.3783÷02 _.2261-_6

1._972÷01 7.09177÷_ g.7582+32 1.3850÷02 7.6936-_6

l._8qT+Ol 7.ns_2q+n_ g.7q9_÷_2 1.385C÷02 1.16_8-_5

1,496q÷_1 7.08957÷_ q.7552+0_ L.SRSO+02 6,6o68-06

1.4972+_1 7.Jq162÷_4 g.758C+32 1._R50+02 7.7663-06

1,6972+01 7.09297÷0_ g,75gg_2 1.3850+02 6.8865-u6

1.6q17+01 7.09782+06 g.7234+n2 L.378_÷02 6.5797-1_6

1.6989+01 7,09876+_4 g,7b7q_02 1.5R50÷02 6.qlq_-06



1lift

I A7 )p_

T2. t

_(.. L

Qq. i

13q. I

7. _ • 2

Q�, 2

IJR* 2

CI_CULARITATIC1N milQN TFRMINATION - CONCLHDED

i* SELFNOGRAPHIC POLAR COORDINAIES

At TS L A TS LQNS VRS PTR AZB

_.8_25+_I 2,250]-01 1,7537+02 5.363hq÷53 4°0527-03 -9._345+01

_°_R_2+_l -L,BI�R÷O0 i°4772÷32 5o3b151+03 1,476T-OZ -9,395_+91

5,B527÷_I -I,7567+00 I°4865+_2 5°361Z5+_3 2°TOAl-OZ -g°39BZ÷OL

5,9512_I -I°9BBO ÷nn I,4527+02 9,36Z93+03 3,9895-03 -9°3873+DI
9,_29÷01 1.2774.00 -I,7354÷92 5.36211÷93 3*9492-93 -g._161+31

_.9NA6+91 3.3784-_L I,7696÷)2 8,36020÷33 }.734Z-D3 -9._33_+01

5°A394÷nl -2*0074+_C 1.44_9+J2 5.36355+03 _°0?_0-03 -9,386}÷)I
5._61+_I q,I172-02 I,7}60+02 5,36385+03 %0]79-03 -9,4349+01

5o865_÷01 1,7761-JZ l,7Z_4+OZ 8.36273+03 I°5569-02 -9°4359+01

5°B296*01 Io1395-01 I,74B4+02 B,36389+03 4.0315-03 -9,_35_+31

CSM LUNAR LANDING SITE PASS

** G.M.T° ** G,:°To ** OELTA T PROM LO[ **

tA? :]_P DAY HNNTH H_S WINS SEC$ HRS WINS S_CS HRS MINS SECS LATS LONS AZR SEA

7_. I 2 _ JULY 2C B 28.582 lOl, 59. 21.16_ 29* 3, IL,BI_g 1,7690+U0 -4*Iq39+CI -8.5q99÷01 6.2850+GJ

qL* I 2 _ JULY ZO _2 41.qql; I_Io _8o 5g.691 25° 4° 5.733 Io7679+0_ -_*E93q÷Ol -5,6On9÷01 6,_899*0)

q_° I 2_ JULY 21 2 _ Z3°147 ICE. 53. 3_.339 _9, 4. B°613 1.7677÷_0 -4°1959÷01 -8.b_no÷o1 b°8g_B+O ¸_
_° ! _ JqILY _ _ IB.31 !_I, 41, _5._97 _5, 3° _i°_3 I°7695+0_ -_°L939+0_ -B,60_3÷Ol ?°5615÷JJ

l 'Q • ! _ J_ILV 7 I_,_4_ LOl. 27. 5}.q_4 25, i. 23°231 I°7_96+9_ -_.l�Bq+Ol -fl.5999+)I 5°305B÷3_

7?° _ 2_ JLILY 21 _a _,13'_ Ig_. 2 _. _7.7L7 2_° 2. _.3_8 1.7_+00 -4°1939÷_I -H.B�_9÷?I 6°97_3+D_
_i° _ ?c JULY 21 5_ 2_). 51 i_3° 2:° _7.71_ 25° _, 3_.15g I o7_52÷_ _r¸ -_,Lg39+Ol -B°b_£_*nl 7,1898÷30

_. " :_ J_LY 22 _2 29.3 _5 IC3, I_, _,4_ 29, _. _°4_ I o 7_79+_ -4.1939+N1 -8o6C_+ _L 7° 5B7B+ )_]
o_. _ 2_ JULY I 51.5_7 I_, 4. 19.782 25° 4. 2.3_I 1.7_92÷_ -_,lqB_÷Ol -5°6_')+_I B._6_I÷9_

I'o. ?_ JIJLY . _9 3,879 I(2, _g° 42,328 75° _° II_°55_ I°5351+09 -4°1939+01 -8.b£26÷_ i _°999_+0 _

L'JNAQ JRRIT PLANF CHANGE BURN INITIAT[;]_J

_ G.u,T. _: G,E.T, ** UELTA T RRGM LOI **

LA? }_P BAY M[NTH H_S _INS SECS HRS M|_,S SECS HRS MINS S_CS MASS

$_ LOPC TARGEI PARAMETERS **

_RTX DRTY ORTZ

77. I ?_ JULY I _^ 49.;71 ]C7° ?i, _I.650 30. 25, 3I,999 3.79712+04 O,hqO0

91° I _ JULY l 55 9.2_ i_7° 21° 26.B63 3_° 26° 32°942 3o70153+0_ 0o000_

_, l 2_ JIILY 2 42 49,_22 I:_7. lb. 3o?L3 3_° 26, 30°487 3._9565+04 O°nn�O

oa° l 2b JULY _ i 35._5 r I07° _. 5o2_6 33, ZB° 5J,7Bl 3°TgllO+O_ O,OOh_

l'¸_• l _ JULY 9 2 c 4I,q_ |C_o 5% _I°_16 3()° 23° 55._52 3,_65_2+0_ C°3_o

72° ? 2 _ J'_LY ? q_ 19.1_ I_3o 43. I_,749 3_, 24° 59°339 3°b959_+04 O°_O_

91. 2 26 JULY _ 16 _.2('5 l?B. _2, 57°566 3n. 25, 56,313 3°703_5÷04 0,0303
g_. 2 26 JULY 4 4 _3.944 IOB. 37° 59.935 3_° 26, B°g#_ 3,70230+04 0o_000

99. _ 2_ JULY S 2_ 16,7n5 lOB° 2_, _3°_91 3_. 26. 27,459 3°70715_0_ O°O000
l_° _ 2_ JULY _ 51 L8._75 i0_. 11, 57°627 33° 26° 25,B49 3,79809+04 9._')_9

7,37C3÷)1 {J,3090

7,3703+01 3._00_

7.37_3+01 0,3090

7o3703+)I _),_OJO

7°37r3+_I ;°JB,_ r

7,37_3÷JI ,J.O0_O

7,368B+01 J°O000

7,3685÷gi {_°99_0
b,?231+Bl J°30_ ¸

LUNA_ U.'I|T PLANE CHANGE L_URN [NITIATIC]N - C]NCLUF)ED

** SEL_NOG_APHIC POLAR COGRDINATES

LAZ _P ALTS LATq L)NS VR5 PTR AZR

9'° i

!_q* l

72.

_I° 2

ac° 2

l_ _ ,

5.9604+'1 -4.2929+0C 5.6949+31 5,36226÷)3 5*3763-03 -B,9079+qI

5°903_+ _] -4o2a!_+r _ 5°_÷_l 5,36057+_ -!,L415-_3 -_°g_q_÷.)!

5,85_7+_i -_°_g15÷_:, 5°_q+_I B,36237+d3 7,619_-;}4 -_,9079÷3L

5°_742÷'_i -_o2929÷ _¸, 5,6_45÷)1 5°36210÷]3 -5,_I_2-_3 -9°9070+_I

5,R_O+_l -4o_921÷9, 5,5_45+_1 5°363_7+_3 -3,_53d-J2 -8°9079÷01

5°85_+01 -4,2912÷0J 5,_94_+_! 5°362_5÷_3 5,3115-03 -B°9_53+91

_o8_45÷_I -4o2917+_ _' 5,_94_*_l q,_mq7+_ -!o9_!7-r_3 -A,ql)q)+ol

_°_41r+_l -_,27g_÷I_ "¸ 9,_o4_÷'| _°3625!÷33 Z°45_-_3 -qo9_39+_i



107

LUNAR _RRIT PLANE CHANGE BURN TERMINATION

• * G,M.T. ** GoE.T° **

LAI OPP DAY MNNTH HRS MINS SECS HRS MINS SECS OTBURNISEC| MASS PROP USED DELV PLCHNG

72. [ 26 JULY 1 3_ 53.192 107, 21. 45.773

31. 1 25 JULY 1 55 13,319 107. 21, 30.97q

q_, 1 26 JULY 2 42 52.134 107, 16. 7,326
g_. 1 26 JULY 4 1 42.175 lm7. 4, 9,362

l'q. I 26 JULY 5 29 45.939 136. 5_, 25,391
72. 2 26 JULY 2 52 22,2B1 lOB. 43. 14.B61

BI, 2 76 JULY 3 16 4_,319 109. 43. 1°979

9_. 2 26 JULY 4 4 47.959 1_8. 38. 3.148

_9, 2 26 JULY 5 24 20,826 108, 26, 48.010

1_B. Z 26 JULY 6 51 21.937 108. 12. 1.386

4,1233÷00 3°68026+04 2,6862*02 7.3703_01 7°8985-01

4.1164+00 3.67501*04 2,6824*02 7,3703+01 7,9313-01

4,1130÷00 3,67185÷94 2,6801÷0Z 7.37C3÷01 7.9026-01

4.1164+00 3.67428+34 2.6819+02 7.3703÷01 7.8984-01

4.0752÷00 3.63906+_4 2.6561_02 7.3703_01 7.8987-U1

4.1130÷00 3,6721t)#04 2,6B_÷02 7.3703+01 7o8973-01

4,1130÷00 3,67413+)4 2o6817÷02 T.3703÷01 7,8983-Jl

4.llBO+Oq 3.6754R+04 2,6822+02 7.3688÷01 7,8966-01

4,1199÷00 3.68029+04 2,685T÷02 7,3688_01 7.8989-_1

3.7594÷00 3.68357÷04 2,4518÷02 6.7231÷01 7,2043-01

CSM LUNAR ASCENT PASS

** _,M.T, ** G,E°T. ** DELTA T FRCM LOI **

LAZ ODD DAY MONTH HRS _INS SECS HRS _INS SFCS HRS MINS SECS LATS LQNS 6ZR

77o l 26 JULY 17 _9 5T,_B3 12_, 4(), 49,96| 46. 44. 43.310 1.7716,03 -4o1939÷01 -8.5722+01

_I. I 26 JULY 16 14 36.52_ 123. 40, 56,IB6 _6. 46. 2.265 1.7704+00 -_.1939+01 -8,5723+01

_. I 2_ JULY Iq 2 II.5_I 123. 35. 26o69_ 46. 45, 53°967 I,7706_00 -4,19_9÷01 -B°5723+01

c_. _ _ JULY _ ? 4_.£_7 12_. ?_. iJo_ 4_ _, BB,_2B i,77_2+0U -_,!939_0! -_*_72_+_!
!'_.. 2_ JULY _I 49 8,5_r 72_. q. _,_2_ 46. 43. 22,B66 1.7718+_q -A,i939+01 -B,5722+qi

72° • 26 _ULY i_ !I 26. I_B ]25. 2. I_,716 4_° 44. 7,3_7 1.7718+00 -4,1939+01 -B.5722+01

_I, _ 26 JULY 19 35 47,99 _ 125. 2° 5,649 46, 45, 4.096 I,7709+00 -4,1939+01 -B.572_+CI

_. Z 26 JULY 2_ 23 46.!_9 12_. _7. 1,379 46, 45. 11.285 1,77_5÷00 -4.1939+01 -8.5723+01

99. _ 26 JULY 2! _3 39._96 12_. 46. 6°5_I 46, 45, 5D.170 1.T706+00 -4.1939+01 -8,5722+01

Ir_, _ 2_ JULY 2 _ I_ 7,5_2 12_. _'. _7._3_ 46. 45, 15o254 1.7722+0_ -4,1939+01 -8,5735+01

TRANSEARTH INJECTICN BURN INITIATION

_ G.M.T.

LA/ _op DAY _ONTH ";S wINS SEC_
** G.E.T. ** DELTA T FRCM LOI ** ** TEl TARGET PARAMETERS **

HRS MINS S{CS HRS MINS SECS MASS DRTX DRTY DRTZ

72. I 27 JULY 2 25 20.492 132. 16. 13.373 55. 20. 3.422 3.68713÷04 3.0112+03 3.7C54+02 1.3403÷01

91. I 27 JULY 2 5n 22.886 132. 16. 40.546 55° 21, 46°625 3°6818B+_4 3,0193+03 3.7673+02 i,60_4+_I

_. | 27 JULY 3 _P 12.574 132. 11, 27,765 55° 21° 55.043 3,67872+_4 3o0_57+03 3.8_45+02 2,1122+01

Q_. I 27 JULY _ 57 11.762 131. 59. 3B.9_7 55, 21, 24.453 3.68115+04 3.0659+03 4,0895+02 2,7225+01

I_8, ! 2 _ JULY 6 2_ ?¸I,117 131, 47, ]P,566 5B° 2_), 44.902 3.64593+C_ 3°I026+G3 4,32_2+02 3,2219+JI

72, _ 27 JULY 3 *7 25,922 133, 38. 18,498 55. 20, 7,_88 3,67897+_4 3.0407+03 3.8987+02 2,157_+01

R1, _ 27 JULY 4 _i 58.139 133. _, 15.799 55° 21. 14.249 3,68100+04 3.04B5+03 3°9736+02 2,1784+01

_0, 2 27 JULY 5 n 14,515 133. 33. 29.7_2 55, 21. 39,607 3,68235+04 3.0671÷03 4.0956÷02 2.7_42+01

99. 2 27 JULY 5 20 53,737 133, 23. 20.922 55, 23, 4,511 3.68716+04 3,3998+03 4,3151+02 3,7792+01

I_8. 2 27 JULY 7 47 44,552 133. R. 23.g98 55. 22. 52°220 3.69044+04 3.1391+03 4,5426÷02 4._013+31

ToANSEAPTH INJECTION BURN INITIATION - CONCLUDED

*= SELENOGRAPHIC POLAR COORDINATES

LA7 ]_o ALTS LATS LONS VRS PTR AZR

72. I

9C, i
99. 1

108. i

72, 2

_I. 2

n_, 2

i_ • 2

5,8753+q| 2,5884+0 n -1,7912+92 5*36242+33 -6,6825-03 -9,3855_D1

5.BR83+CI 2.5B_5+_ _ -1,7_6B+_2 5,362_b+_3 4.BB47-03 -9°3879+01

5._6_3+_)1 2.4777+_ -1,7175+_2 5.B6336+_3 1,6540-32 -9.3925+01

5,B762+_1 2,3551+f: -1.7351+92 5,B6230+)3 -3,2729-03 -9,4099+01

5.913l+_1 2.2043+ _" -1.7566+02 5,36130+]3 -1,33_6-03 -9,4D_6+01

5.924C+_1 2,4624+93 -1.7197+32 5.35983+93 1.7992-02 -9.3936+01

5.B734+ql 2.426l+_? -1°7249+_2 5,36251+03 -1,3353-02 -9.3958+31

5._6B_+01 2°35_B+^C -1,7358+02 5.36264+33 -6,9486-03 -9,40_2+01

5._A39+01 2,222G+0_ -1.75_1+_2 5.36241÷_3 5o_009-03 -9o4_75÷01

5,85_+'1 2,0679+_; -1,7740+02 5,36301+33 -4,1700-03 -9°4143+01



1{!;;

T_ANSEARTH INJECTION BURN T_R_INATION

LA? OP _ OAY M_TH HRS MINS SECS _R_ MINS SPCS _TBURNISEC) MASS P_C]P tJSFO DELV PLCH NG

72, i 27 JULY 2 27 46°_52 132. l_, _9.431
91, i 27 JULY 2 52 49o_q9 _2, ig, 7,355

Q_, 1 27 JULY 3 40 3R,696 132, 13, 54._85

qO• I 27 JULY 4 59 40,_21 132• 2, 7.519

??, ? 27 JIILY 3 4R 53,265 i_, 4% 45.945

RI, ? 27 JULY 4 14 25°_22 l_, _n, _3.57q
_0, 2 27 J_ILY 5 2 43,£74 133, _. 5_,36n

qq, 2 27 JULY 6 23 24, 34_ IBm. 25, 51,Z35

I_8° 2 27 JULY 7 50 16, 7?6 l_° lh° 5_,I77

I,_63h÷{12 2.73323*)4 9,5390+03 3*0340*03 2°5_73÷_0

1,4_51_2 2,72699+_4 g,5_BR+03 3,0427*03 Z,5773+00

1,4712+02 2,71985÷0_ 9,5886*03 3,060_+03 2,_51_÷00

1,4_56+02 2,71290+_ 9,h825+03 3°0932+0_ 2,7_19+00

1,4975+02 2,67_4R+_4 _,6945+03 3,1327+03 2,g_97+0C

I,_T35+02 2,718_6+)4 9,6_3_+m3 3,0657+03 2,_611"_ n

1,4778+02 2°71783"0_ 9.631T+03 3,0744+03 2,7_97+q_)

1,4866÷02 2,T1347+_4 9,6889÷03 3.0944+03 2,7B55÷9_

1,503L+OZ Z,707_I+O_ 9,7965_03 3.|29gm03 Z.9233+0C

1,5217+02 2,69864÷04 9,9180+03 3,1722÷03 3,0627÷00

TRA_SEARTH INJ_CTIO_ _U_ T_RMINATIPN - CDNCLUDED

e* SELP_OGkAPHIC POLAR COO90[NATES

LA/ IPP &LTS LATS k!IN_ VRS PTR

73• I

a, ° i

" , 2

_r.. 7
l_,

AZ_

_.Ir_÷_1 _.1670+ ;0 -I.7_51÷)2 fi._7191+_3 3,'_002+_0 -9. 1707÷01

_.II_2+_i __.12B_)+_ "} l. TRgl+)2 _.38_05÷_ 2.9995+00 -R. IbB6+)l

_, _Q76+_ii _• _4+_ ¸_ l, 7_+02 R. 3"9797÷_3 2°_999+0;) --9• 1647+91

_,I_2 + _I [° 77'_*:J _ i. 747_+_? _._,6472÷ }3 _° _Jl÷3_ -0° L4_O+'_I

_.l ''3+_I _° 2(_4+ '_ I° ?_÷_? H° 41 -'253+_3 2.0qRq+Y) -_ol_IO* )l

_.i_2 ÷' I I•7028 ÷'_¸_ i. 74_+_2 _,46310+ _3 3.0001+ tO -9, l_Rl+_l

_• _"_.Q+" I I,_360÷_'" l.T27_+_? _.5_4_5+_3 3. ]033÷0n -g.13gT+)l

_, G°').T, ** G._,T. ** _ELTA T FROM TFI _*

LAZ _PP DAY M_ITH H&_ "lhS SECS HRS _IkS SECS HRS MINS SECS

77° 1 2o JULY 21 30 13,_95 lgR, 21, 6°h?l

ql• _ 29 JULY 21 31 s*og9 19Ro _T. 22,758
_'. I ?_ JULY 21 32 _,_27 Ig_, _° 57.117

_._. I 2_ IdLY 21 35 Ig,411 io_• 37° 46°_96

l q. I _ J_ILY 2_ 3q l_,13T i_4, 59, 52,5_5

72. 2 _ JULY _I _3 2,rg9 19g° 23. 54°577

_, _ ?c JULY 71 33 4R°7_4 ig_° O. 7.361

_, _ 2o JULY 21 35 25,564 19_, _, 40.752

_, 2 2_ J_LY 21 _ 2,596 iq6. 40. 29.77B

IE_, 3 29 JULY 21 40 47,45g 195. I, 26°909

67. 2, 26,640

66, 38, 15°703

_5. 52, 2.232

64° 35o 3g,qBb

_3, q, 13.271

65° _3° 9°_32

65, 19, 23.782

_4, 32, 42,3R2

_3, 14, 3_,542

_l, 5_, 30,737

PROP RESERVE DV QESFRVE

4,7_022÷03 1.93674+03

4.63780÷03 1,91331÷03

4°56644÷0_ 1,88_45÷33

4°496_5+03 _.86021+03

4,13270+_ 1.721_2÷03

4.55451+0_ l°SBl_5+_

4.54619÷03 1.87881"03

4o59257÷_3 1,86234÷03

4,44305÷03 I,R3gB3+03

4.35432÷03 1.80_17+03

L _7 lop _LT [_T L IN V PTH AZ INC INMP

"2. i

• i

c_. l

1 _o I

..2 ?a ;

) • 2

'_q. 2

5.5860+01 1.774d+Jl _.6555+_2 3.60867÷04 -6.49_)+¢0 5.4073+01 3.9A91+_I 3.1209+01

_°5_59+_I I°77_4÷m] i°6554+_2 3.60_R7+04 -6°4903+00 5.4171+01 3o9390+01 3.1222+01

• _* l 1.76_+I I. _I*_2 _._*,4 -6.4g_)+GL_ 5°4_4R÷01 3°qlq5+_I 3.130_*rI

_._RI6+OI l. T361+Jl I._5_3÷_2 3.61O76+_4 -6.4g00+00 5.50_+_}I 3.8529+01 3.1321÷01



] NP'

_'* G°E°To

LA? 9PP _RS MIHS SSCS

72, I lqq° 35. 6._65

ql, I 199. II, 22.752

q_o I lqR+ lq. 57.112

_, l lqb. 51, 46.5_C

I_Ao 1 I_5, 12. 52o57g
?2. 2 lqqo 37. 54o67t

81, 2 IQg. I_. 7,355

qr:. 2 lgR, 22, 4_.7_6

_Q* 2 lq6° 5% 29,772
I08, 2 IQS, 15. 26. g03

TOUCHDOWN

• e ENTDT _e

HRS WINS SECS

(i, [4, o0)0

q, 14, ,_hh

O* 14, °_1_

O, 14, ,nO_

O, 14. ,_

ENTRG LAT LON AZ SEATD DTSUN

1o2BS9+03 2.9615÷_1 1.8500,02 6.0512+01 6.0178+01 7.2R20+00

1,2853+03 2,95_9+C1 1.8500+02 6,0602+01 6.0374_01 7,2698÷00

1,2R50+03 2,9621÷01 1o_50U÷02 6oj755÷01 6,0748+C1 7,2_6B+00

1,285_+03 2,9200+01 1,8500+02 6o1036÷01 6.1358+01 7.2097+00

1.2R5_0_ 2°_937_01 1.8500+02 b,|368*01 6°203R÷_1 7°1694_n

1,2R50+03 2,93q6÷01 1,8_9q+02 6,0754+01 6,3818+01 7,2424.00

1.2850+03 2.9327+01 1._500+_2 6,0881+01 6. lOlO+nl 7.2308+n0

1.285_+03 2og191+_1 1.85n_+02 6.1042÷01 6.1381+01 T.2083+00

1.2853+03 2.B954+01 h850_+02 6°1353+01 6.1996÷CI 7,1719÷00

1°28_0÷03 2,868T+01 1.8500+02 6,174Z+01 6,2646÷01 7.1342+00

CIRCUMLUNAR PERICYhTHION

*_ G.M,T, *_ GoEoT, _ DELTA T FROM TLI +_

LA _ qP_ DAY WORTH HRS MINS S_CS H_S WINS S_CS HRS WINS SECS

7_o I 24 JliLY 1o 3 _8,659 76, 54° 21°24C 73° 51, 33.726
_I. ! ?_ JitLV I_ ?7 33.16a 76, 53, _,_25 73. 52. 2g.2_

_° 1 2_ JtlLY 2¸¸ 15 22.9c_ 7_o 4fi° 38°_g2 ?_, 5_. 6°_6g

_Oo I _4 JULY 21 34 32°4q3 75. 35° 5g,671 7_o 43° 7°)Ig

I _ • I 2_ J'JtY 2_ 2 i0o_78 ?b. 72° 4q°_2_ 73° _3. 5_°3_6

7_° ? 24 JIILY 2 _ 25 33,2_g 7d. I_. 25°_31 73° 45. 32°324

_!. ? 2_ JULY 2 ¸' 40 _2°554 7ft. 16° .215 73° _6, 27.753

_° _ 2_ JULY 21 _7 _4,_I 7_, lO. _g,_52 73, 44, 6.0R5

_q, 2 24 ,DllY 22 56 _g°3Bg 77, 5g° 6,273 73, 37° 5,774

I_° 2 25 Jt_LY C 23 58°_9 77. 44° 37.)21 73° 27. 4_,12_

CIRCIIMLUNAP PERICYNTHION - CONCLUDED

** SELrNqGRAPHIC POLAR COCRDINATES *I

t_l _PP ALTS LATS LONS VRS _TR AZR LIN

72. I

9 r • I

_qo 1

11_. I

72. 2

81. 2

g_, 2

a_, 2

R,Ooos+n2 -5°6825+9o 1,7#2q÷_2 6°bT4ng+3_ -3°_3go-ob -8,g57_+01 1,7430+02
_,O011+n2 -5o6q13+_ 1.7_26+)2 6o67063÷93 -1.3514-06 -8, fl_16+0l 1°7_9÷02

7.Qqg}+C2 -5.710_+_ 1.7_2R÷_2 b°67092÷_3 -1.0q67-06 -B, Tggo÷01 1°7395÷02

8°_1l÷_2 -5.7425÷_) 1.7_3R÷_2 6.672_4÷13 -1,363q-36 -8o_Rg÷OI 1,7411÷02

_,_14+C2 -5o77b_÷;C 1,7_52+)2 6°67848÷_3 -2°4934-d6 -9.dOgS+Ol 1,7422÷02

_,r_C7+_2 -5o7164÷_ 1,7437÷_2 6°67602+03 -2°7082-06 -8.g848÷01 1,T428+02

7°9qQ5÷02 -5,7238÷0_ 1°7434+02 6,67Z1_÷03 -1._332-06 -8°B589+01 1,7410+02

B._O03÷_2 -5°T_2B+m_ 1,7_36+12 6.67195+03 -1.228g-_6 -8.8122÷01 1.73q6÷02

?°g_q6÷02 -5°7743+(0 1.7_6+92 6°6741b÷0_ -1,T938-06 -8°SB6g÷O1 1,7412÷02

_°08C4÷02 -5,8065÷00 1,7_0÷_2 6,6808_÷33 -3°4212-06 -9,0384÷01 1,T418÷02

CIRCUMLUNAR ENTRY

'_* G°M,T° *_ G,_°T° ** DELTA T FROM PERICYNTHIONm_

LAZ _oP DAY MONTH HRS wINS S_CS HRS WINS SrCS MRS WINS SFCS

92° I 27 JULY 16 14 16*112 146. 5, 8,6RI 69. 1_* 67.4_5

_l. l 27 JtJLY 10 34 5g°gs_ 146, I. 17°_I2 bg° 7° 26°786

q_° l _7 JULY 17 ?0 B.887 145. 53, Z4°_73 69, 4° 45°g81

gQ, I 27 JULY I_ _7 53.qg6 145. 4}, 21,1RI _9° 3. 21.510

I08. 1 27 JULY 2_ 5 30,135 145, 26. q.582 6g° 3° 2),05_

?2. 2 27 JULY 17 33 55°826 147, 2% 48°_07 6_° _, 22.576

81, 2 27 JULY 17 5_ 26,196 I_7° 2_o _3.R51 6g° _° 43,640

g_. 2 27 JULY l_ _g 41,4_I 147, 12. _6.SRg 6q° 2. b,741

gq° 2 27 JULY 19 _7 25.13_ 146o 5q° 52._I_ _R° O° 46.0_

I0_° ? 27 JULY 21 25 6°925 146, _5° 46°37& 6g. I° 8*459



llO

7_o l

ql, l

q?o 1

qc. [

1"_o 1

72, 2

R1, 2

q'_. 2

9q, 2

lnS, 2

CIRCUMLUNAR ENTRY - CONCLUDED

ALT L6T LON V PTH AZ INC INMP

b,Sq33+?l 1o4q3_¢(.[ 2,?q_R ÷'_" _,6_979÷)4 -6,476_]+30 5,7993+01 3._5+01 1,0663+01

6o5_34÷0! I._59S÷)1 2°02_÷)2 _.6_9_¢04 -6.50T9÷00 6oZ88_÷01 3o1_0b÷01 5.2463+00

_°_832+0! loTSZO÷e! 1o914_+_2 3o609_6+_ -6°_Ogl+00 6o501_01 3°0130+01 3.0g_3÷0_

_oS_32+_! 1o6882+01 1.7_ql+02 3°6_9R|_4 -6°515_+00 6oZ734,0_ 3.167_÷0_ 5.8562_C_

6.5_3+01 1.?_50+:i! 1.72_c_+_2 _._984+0_ -6.5554+00 6.5_Z9+01 3.0_0_0! _°2730÷00

6.5834÷0! 1.709S÷_1 1.539_+02 3o6_9T8+)4 -6._8Z4+00 6.2652¢0! 3°18_6÷0[ 6. Z615÷00

6._@_2_nl lo_O_O! I°_AO¢OZ _o60967+04 -6°5613+00 5o7071¢01 3.59_T÷01 l. Zg08+O!

CIRCUMLLINAR TGUCHDOWN

** G,E,T* i_ _NTOT $*

LAI )PP HRS MINS S_CS HR5 _INS SECS ENTRG LAT LON AZ SEATD DTSUN

72. 1 14_, 19. _o676 ', I_, ,_) Io2B5_+33 2.5677÷hi 2oZBIZ÷OZ 6.3576_K1 Eo8844÷01 9o7633¢C_

q_, _ i_5° 5_, 21.175 _, i_° o_n I°285)÷03 2°5_'_+_'I i°93T?+_2 _°92S7÷01 3o_251÷_I q°_5_÷_C

"2. 2 I_7° _, _°_I _, i_, °_ l°2BS_÷r!_ 2°_0_5+,'i 2°_q2_+_2 _°31_5÷0! 2°q_l_÷0_ 9,_51+03

I_° r_ I,ZBS_+0_ 2o5773+':i 2°0_:_+(2 _,_3_+')I 2o9q46÷CI g,67q6÷_J?

_° ? 146° _Qo _,37' _° 14, °_0J I°2_5_+)3 Z.6_30+JI I°53_÷:)2 6°27_÷01 3°1638_I 9,5412_


